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Original Communications 


THE CLINICAL RECOGNITION AND PHYSICAL SIGNS OF 
BUNDLE-BRANCH BLOCK* 


Joun T. Kine, M.D. 
BALTIMORE, Mp. 


N THE spring of 1927 a patient was examined with a group of 

students in the Dispensary of the Johns Hopkins Hospital. The 
patient was an elderly white man, suffering from gross myocardial in- 
sufficiency. Examination of the heart showed a reduplication of the 
apex thrust that was clearly visible to the naked eye; this reduplica- 
tion was as readily felt as seen. Auscultation at the apex showed 
sounds barely audible at the beginning of systole; as nearly as we 
could analyze the findings, there seemed to be a very soft sound and 
a very soft murmur that were synchronous respectively with the two 
elements that formed the bifid systolic thrust. Actually, the ausculta- 
tory findings consisted of little more than a sense of double cardiac 
movement, rather than two clearly defined elements, at the beginning 
of systole, followed by a relatively normal second sound. The heart 
was enlarged. The blood pressure was normal. Edema and other 
signs of myocardial failure were present. 

In an attempt to account for the obvious division of systolic ven- 
tricular activity, it was suggested that the most reasonable explana- 
tion could be found in a block in a branch of the His bundle, with 
consequent asynchronous contractions of the ventricles. This proved 
to be the case, a subsequent electrocardiogram showing the typical 
picture of bundle-branch block with predominant levogram, inter- 
preted as due to block in the right branch of the conduction system. 

To determine whether or not this diagnosis had been made through 
coincidence, I decided to review the literature and to apply the elin- 
ical picture of this original case to a considerable number of cardiac 
patients. The earlier observers of doubling of the heartbeat made 

*From the Medical Clinic, School of Medicine, the Johns Hopkins University. 
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such clear objective descriptions of their cases, that it is reasonably 
clear that they were speaking of bigeminal rhythm. Although von 
Leyden' made a report ‘‘On Asynchronous Contraction of the Two 
Ventricles,’’ the description is rather of a bigeminy of the heart. 
Stern’ also deseribed ‘‘Doubling of the Heartbeat,’’ but his deserip- 
tion is most suggestive of bigeminal rhythm induced by digitalis. 
Riegel,® in 1891, reviewed the early literature of such cases and de- 
scribed the characteristic sign complex that had been deseribed thus: 
‘“‘Two powerful apex beats, two powerful venous pulses, with only 
one palpable arterial pulse.’’ Riegel concluded that, while many of 
the early cases had been considered due to hemisystole or to weak- 
ness of one-half of the heart, they were in reality instances of bigeminy. 

Accurate knowledge of bundle-branch block comes from the experi- 
ments upon dogs’ hearts by Eppinger and Rothberger.° They cut re- 
spectively the right, the left, and both branches of the His bundle and 
obtained the electrocardiographie pictures that paved the way for 
the recognition of bundle-branch block in both animals and human 
beings, and that Carter® later amplified from a study of human eases. 

Eppinger and Rothberger made an observation of importance that 
has never been translated into clinical medicine: they noted a visible 
asynchronism in the ventricular contractions of the exposed dogs’ 
hearts immediately after section of one of the bundle-branches. 
Later, Smith’ observed this same phenomenon in the dog’s heart. He 
noted that the ventricles could be seen contracting asynchronously 
after section either of the right or of the left branches of the His 
bundle. 

Electrocardiograms of the dog’s heart after section of the bundle- 
branch show a prolongation of intraventricular conduction time (QRS 
interval) amounting to 0.05 to 0.08 second. Electrocardiograms of 
bundle-branch block in human beings show an average QRS interval 
of 0.14 second (Lewis”’), a delay in intraventricular conduction of 
exactly the same proportion as occurs in the dog’s heart. Therefore, 
if asynchronism is visible in experimental section of the bundle- 
branches in the dog’s heart, there is every reason to believe that a 
similar asynchronism might be visible in the larger human heart in 
cases in which the apex thrust is sufficiently visible to be analyzed. 

Another very important observation made by Eppinger and Roth- 
berger was that gallop rhythm could be heard in their dogs’ hearts 
after bundle-branch section. Unfortunately, they made no note as to 
the nature of this gallop rhythm. However, Eppinger and Stoerk? 
in the same year reported a human ease in which they noted marked 
division of both heart sounds. 

Carter® analyzed twenty-tavo cases of bundle-branch block in human 
beings, twenty-one of which gave the picture with predominant levo- 
gram which is thought to represent interference with the right branch 
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of the conduction system; in one ease the picture of left bundle- 
branch block was obtained. I analyzed Carter’s cases, the physical 
examination of which had, apparently, been made by a number of 
different clinicians. Reduplication of the first sound was noted in 
six cases, ‘‘ecanter rhythm’’ in two, and in three eases it is difficult 
to analyze the findings; in all the remaining cases (11) note was made 
of apical systolic murmurs. It is obvious that a systolic apical mur- 
mur or murmurs might mask one or both elements in a reduplication 
of the first heart sound; it is interesting, therefore, to note that re- 
duplication of the first sound, or ‘‘ecanter rhythm’’ was noted by various 
observers in all save three of the eleven cases without systolic mur- 
murs. The visible and palpable characteristics were not noted in 
detail sufficient to warrant any deduction as to the presence or ab- 
sence of reduplication of the systolic thrust. 

In a report by Cohn and Lewis,’ Cohn recalled that Eppinger had 
believed gallop rhythm to be present in his clinical and experimental 
subjects, and seemed interested in the relation of gallop rhythm to 
intraventricular block. Mackenzie’® summed up his experience in 1918 
as follows: ‘‘Dr. Lewis has called my attention to a peculiar condi- 
tion in a few patients whom I had sent for electrocardiographic ex- 
amination, in which I had recognized a delay in the transmission of 
the stimulus from auricle to ventricle. From the character of the 
electric record, he found that the contraction of the left ventricle 
had preceded that of the right (normally the right ventricle starts 
before the left). From this he inferred that the right branch of the 
bundle was destroyed. When he asked me for particulars of the clin- 
ical condition, I found that I had noted a reduplication of the first 
sound and an increased A-C interval.’’ Later’* Mackenzie and Orr 
emphasized a lack of synchronism in the contraction of the ventricles 
as a cause of gallop rhythm. 

The only notes I have found of reduplication of the apex thrust 
in bundle-branch block were in observations of Eppinger and Stoerk’ 
and in a report by Kauf.’® Eppinger and Stoerk were able to feel a 
reduplication of the apex thrust in a case of bundle-branch block and 
they show an apex cardiogram demonstrating the bifid systolic ele- 
vation. Kauf was able to feel the reduplication in two reported cases 
and Ifis report contains an apex cardiogram showing this in one ease. 
Kauf seems to be the first to note a division of the apex systolic mur- 
mur into two elements. His diagnoses were made, however, by electro- 
cardiogram. 

Cowan and Bramwell*? have reported unfavorably on the possibility 
of clinical recognition of bundle-branch block, concluding that ‘‘there 
is no clinical sign of bundle-branch block save the electrocardiogram. ”’ 
This is doubtless true, but is there a single sign that will always allow 
accurate recognition of any cardiac condition? Their attention was 
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focussed almost exclusively upon reduplication of the first heart sound 
as possible clinical indication of this condition. Talley and Reed* 
say: ‘‘The diagnosis can be made only by electrocardiogram.’’ 

In various recent systems of medicine I find no variation from the 
general view that the diagnosis is possible only by electrocardiogram 
and I find no note that anyone has tried to recognize intraventricular 
block from physical signs. Kauf’s observations seem to me the most 
careful and accurate study of the physical signs since Eppinger and 
Stoerk’s report, although he reports only two cases. 

Curiously enough, in spite of the fact that Eppinger and Roth- 
berger, and, later, Smith reported visible asynchronism of the ven- 
tricles immediately after experimental section of a bundle-branch, I 
ean find no note that such asynehronism has been noted in the human 
being. In fact, I ean find no careful deseription of the visible charac- 
ter of the apex thrust in these various reports; so we have no negative 
or positive evidence of visible reduplication of the cardiac systolic 
thrust. 

To sum up, the literature allows the construction of the following 
hypothetical picture of the signs of bundle-branch block: 

Inspection: Visible asynchronism of ventricles. (Dog’s heart. Ex- 
perimental: Eppinger and Rothberger; Smith.) 

Palpation: Reduplication of apex thrust. (Human eases. Eppinger 
and Stoerk; Kauf.) 

Auscultation: a. Gallop rhythm (Eppinger and Rothberger; Eppin- 

ger and Stoerk. Experimental and human). 

b. Reduplieation of first sound (S,) (Carter; Mace- 
kenzie, ete.). 

e. Division of apical systolic murmur. (Kauf.) 

Comparison of this compiled complex of physical signs with the 
picture described in the case of the patient at the beginning of this 
report shows them to be essentially the same. While the reduplica- 
tion seen in our patient has not been noted in previous reports, there 
is ample explanation for its presence in the experimental observations 
on dogs’ hearts. The particular combination, in our case, of sound 
and systolic murmur synchronizing respectively with the two elements 
of the reduplicated thrust was not noted in previous reports, but both 
double systolic sounds and double systolic murmurs have been ‘noted. 
It seems a safe deduction that either element of the reduplicated 
first sound may be replaced by a murmur, producing the auscultatory 
findings in our ease. 

From the original case and from the literature I constructed the 
following hypothetical picture of the signs of bundle-branch block: 

Inspection: Reduplication of the systolic apex thrust. (To be seen 
and to be checked by apex cardiogram.) 

Palpation: Reduplication of apex thrust. 
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Auscultation: a. Reduplication of 8, at apex, or 
b. Single 8S, with asynchronous systolic murmur, or 
e. Asynchronous systolic apical murmurs, or 
d. Muffling of systolic sounds or murmurs to a mere 
sense of double movement. 


Blood Pressure: Reduplication at the beginning of systole to be 
more significant in the presence of normal than of elevated pressure, 
because of frequeney of presystolic gallop in hypertension. 


METHOD OF CLINICAL OBSERVATIONS 


This hypothetical picture was applied to one hundred consecutive 
patients who were found with cardiac symptoms in the wards and 
in the Dispensary of the Johns Hopkins Hospital.* Except that the 
series was begun with the case noted at the beginning of this paper, 
the cases were strictly unselected. Moreover, in order to make the 
examinations in a quite unbiassed manner, all patients were examined 
without any knowledge on my part of the electrocardiographie find- 
ings. A blank examination form was filled out for each case; this 
included a specific note as to presence or absence of each of the 
hypothetical physical signs noted above, as well as salient points in 
the history and a full examination of the circulatory system. Im- 
mediately after the physical examination was completed, a diagnosis 
was written down, including a specific note as to whether or not the 
patient had bundle-branch block (according to the hypothetical stand- 
ards). After the clinical diagnoses were entered, the electrocardio- 
grams were consulted or made; electrocardiograms were made in each 
of the one hundred eases. 


CLINICAL RECOGNITION (see Table I) 
The clearest method of describing the clinical results is probably 
to pass over the bedside impressions for the time and to divide the 
one hundred eases into nine that were found subsequently by electro- 


TABLE I 


CLINICAL DIAGNOSIS IN NINE CASES FOUND SUBSEQUENTLY TO HAVE 
BUNDLE-BRANCH BLOCK 


PROPORTION OF CORRECT 
oe’ | CLINICAL IMPRESSIONS 
Considered to have bundle-branch block 6 6.0 
Considered by 3 of 4 observers to have 1 0.75 
bundle-branch block 
Considered by 1 of 2 observers to have 1 0.50 
bundle-branch block 
Considered not bundle-branch block 1 0.0 
Total 9 7.20 


“I am indebted to Drs. M. Pincoffs and W. S. Love, Jr. for the privilege of com- 
Speer 4 the series by seeing a number of their patients in the wards of the University 
ospital. 
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cardiogram to have bundle-branch block and ninety-one cases that 
had no electrocardiographie evidence of this condition. 

Of the nine cases, six had been recognized without qualification on 
the basis of physical signs before the electrocardiogram was con- 
sulted. In a seventh case, the patient was visited by Drs. Carter, 
Johnston, and Stewart in the ward; all three agreed that the signs of 
bundle-branch block were characteristic; when I saw the patient a 
few days later, I voted against bundle-branch block because 8, was 
then a single element. Electrocardiogram showed bundle-branch 
block. All elinical diagnoses being made without knowledge of the 
electrocardiogram, the case was entered as 75 per cent correct clinical 
diagnosis. In still another case, in an obese woman, I entered the 
clinical impression of probable presystolic gallop rhythm, because of 
a systolic pressure of 166 mm. Dr. James Faulkner, who was inter- 
ested with me in these cases for a while, saw this patient independ- 
ently and entered a clinical impression of bundle-branch block. Elee- 
trocardiogram showed bundle-branch block, and the case was entered 
as a 50 per cent accurate clinical diagnosis. It should be remarked 
that the lack of a perfect clinical recognition in this case was due, 
not to lack of signs, but to faulty interpretation on my part. Subse- 
quent, more careful examination of this patient showed that the visible 
reduplication could be elicited quite clearly by laying a light cloth 
across the breast and by watching the silhouette of the cloth moving 
against the wall of the room. ‘The first sound in this ease was re- 
duplicated and the elements feeble; the second sound was also widely 
reduplicated (a sign found subsequently to be of some value). This 
was only the second bundle-branch block case encountered since the 
beginning of the series of seriatim eases; if I had seen this case 
later, I should have considered it sufficiently characteristic to be 
listed as bundle-branch block, in spite of the absence of palpable signs, 
due to obesity, and in spite of the slight hypertension. In the last of 
the nine bundle-branch block cases in Table I, the patient showed a 
visible and palpable reduplication of the apical thrust but the first 
sound was a single element; Dr. Christopher Johnston followed this 
patient in the ward, and I examined him later, and there was never 
audible reduplication at the onset of systole. This case was listed 
in the first examination as not having characteristic signs of bundle- 
branch block. Even in retrospect I see no way of recognizing such 
a ease at the bedside, and it doubtless represents a certain proportion 
of bundle-branch block cases that will escape elinical diagnosis, at 
least with our present knowledge. 

In summary, one may say that six of nine eases of bundle-branch 
block were recognized from physical signs before confirmation by 
electrocardiogram ; one case was diagnosed correctly by three of four 
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observers; still another was recognized by one of two observers; the 
remaining case was not recognized by physical signs alone. 


PHYSICAL SIGNS OF BUNDLE-BRANCH BLOCK 
(See Table IT) 

The table of signs is almost self-explanatory, but a few deductions 
may be made. The evidence obtained from inspection was the most 
constant, that from auscultation the next most constant. Only one 
case failed to show visible reduplication of the systolic thrust; this 
was an obese negress. (Fig. 7.) Since the reduplication was palpable 
in this case, and sinee ventricular asynehronism is known to be pres- 
ent to the naked eye in the exposed dog’s heart, it seems fair to con- 
clude that visible reduplication is almost universally present in cases 
in which the eardiae thrust is reasonably clear to the eye. However, 
a case will be noted later in which this phenomenon disappeared for 
a time, only to return later. (Fig. 6.) 

One of the most valuable physical signs is obtained by reenforeed 
inspection. <A light cloth across the breasts in an obese woman may 
transmit the characteristic bifid thrust. In one case, a white stetho- 
scope bell against a negro’s skin showed the same phenomenon to 
several of us eight or ten feet away from the patient. I have observed 
very striking reduplication in several cases by watching the rise of 
the palpating fingers or of the stethoscope with systole. In one ease, 
noted subsequently, I saw a double systolic apical retraction rather 
than impulse in an erect patient. 

Feebleness of systolic sounds and murmurs is very characteristic of 
most cases. In several cases the sounds were so faint as to give the 
cbserver little more than a sense of double cardiae activity in systole, 
rather than clear-cut sounds. This quality of the systolic sounds is 
so frequent that I should hesitate to diagnose as bundle-branch block 
any ease in which the systolic sounds or murmurs were of normal in- 
tensity, and I should withhold the diagnosis in any case in which they 
were vigorous. 

Reduplieation of the second sound proved a very helpful secondary 
sign. It occurred in four of the nine eases and was very striking 
when present. In some eases it is possible to hear reduplication of 
both sounds at a single area over the ventricles, a very helpful elin- 
ieal sign. 

The brachial blood pressure in the nine cases was as follows: 
166, 135, 140, 170, 120, 146, 104, 150 
86.105 80 120 70 90 80 100 
blood pressure was not taken. 

Two erroneous diagnoses of bundle-branch block were made in the 
ninety-one eases found subsequently not to have this condition (see 
Table III). In one ease, I feel the impression was based on physical 
signs that were fanciful and not real; | saw this patient, a quite 


(approx.), and in one ease, the 
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obese man, under unfavorable -cireumstanees and noted the presence 
of the three characteristic physical signs. On several subsequent and 
careful examinations I was unable to confirm my previous signs. I, 
therefore, doubt that the signs were present at the first examination, 
but, since they were listed, I have allowed the note of physical signs 
and of clinical diagnosis to remain in the tables. 

The second erroneous positive clinical impression was in a ease of 
syphilitic myocarditis, with feeble, flapping cardiae impulse, low ten- 
sion and prolonged auriculoventricular conduction. The characteristic 
signs were present in this case, though not in striking form. There 
were two feeble sounds at the beginning of systole, the first of which 
may have been due to auricular contraction (P-R interval prolonged). 
The signs in this case were verified by several of us and were so nearly 
like the findings of bundle-branch block, that I see no way, even in 
retrospect, in which it could be differentiated from this condition by 
physical signs. 

TABLE IIT 


CLINICAL DIAGNOSIS OF NINETY-ONE CASES OF CARDIAC DISEASE FOUND TO HAVE 
No BUNDLE-BRANCH BLOCK 


NO. OF PROPORTION OF CORRECT 
CASES CLINICAL IMPRESSIONS 


Considered to have bundle-branch block 2 0 
Considered to have no bundle-branch block 89 89 


TABLE IV 


ONE HUNDRED CARDIAC CASES EXAMINED SERATIM 


DIAGNOSED CLINICALLY AS DIAGNOSED CLINICALLY AS NOT 
BUNDLE-BRANCH BLOCK BUNDLE-BRANCH BLOCK 
9.25* 90.75* 

VERIFIED BY NOT VERIFIED BY VERIFIED BY NOT VERIFIED BY 
ELECTROCARDIOGRAM ELECTROCARDIOGRAM | ELECTROCARDIOGRAM ELECTROCARDIOGRAM 
1.20 2.00 89.0 1.75 

*EKight cases were diagnosed as bundle-branch block; in 1 case, 3 of 4 observers 
diagnosed bundle-branch block (counted 0.75); in 1 case, 1 of 2 observers diagnosed 
bundle-branch block (counted 0.50). Total: 8.0 + 0.75 + 0.50 = 9.25. 


Changes in the physical signs have been found to take place in 
some cases of intraventricular block. One patient showed visible, 
palpable, and audible reduplication in the dispensary and on admis- 
sion to the ward. On the night after admission he had a severe pre- 
cordial pain; thereafter, for the entire period of his stay in the 
hospital, the visible and palpable phenomena were absent. The 
auscultatory signs remained characteristic and constant. On subse- 
quent visits to the dispensary, this patient has always shown a visible 
reduplication of the apex thrust as well as the audible signs, but the 
reduplication has never again become palpable. Electrocardiogram 
showed bundle-branch block constantly present (Fig. 6). 

A second patient, who was encountered subsequent to the one hundred 
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cases, Showed very striking signs on admission to the ward. Dr. Long- 
cope noted that the visible and palpable signs disappeared after rest in 
bed, but the electrocardiographie picture still showed the same picture of 
right bundle-branch block. I saw the patient after he was allowed up in 
a wheelchair; in the sitting posture the apex area showed a visible double 
retraction. On subsequent visits to the dispensary the visible signs have 
reverted to the original double propulsion; the palpable reduplication 
is becoming suggestive but not definite; reduplication of both heart 
sounds has persisted throughout the period of observation. 

In a third ease, in the series of nine already described, the visible 
and palpable signs remained unaltered, while the audible reduplica- 
tion, noted shortly after admission to the ward by three observers, 
was not present when I examined the patient a few days later. Ex- 
cepting this case, I have not found any significant alteration in the 
auscultatory signs at different times. (Fig. 2). 

In Table V will be found the summary of physical signs suggestive of 
bundle-branch block as they occur in other types of cardiac disease. It 
will be seen that visible and palpable reduplication of the apex thrust is 
not uncommon. It was found most strikingly in the cases of hyper- 
tension with presystolic gallop rhythm. The table is augmented by 


Table VI. 


TABLE V 


PHYSICAL SIGNS IN NINETY-ONE CASES OF CARDIAC DISEASE HAviING No 
BUNDLE-BRANCH BLOCK 


NO. OF CASES | PERCENTAGI 
Visible reduplication of systolic thrust 18 19.7 
(including presystolic gallop) 
Palpable reduplication of systolic thrust 14 15.3 
(ineluding presystolie gallop) | 
Auscultation: Reduplicated S, at apex 13 14.2 


(including presystolic gallop) 


Auscultation: Asynchronous systolic apical murmurs | 2 2.1 

Auscultation: Single 8, and asynchronous murmur | 5 5.4 
(ineluding presystolic gallop) 

Three major signs of bundle-branch block 4 4.4 


It will be seen that four of the ninety-one cases showed visible, 
palpable and audible reduplications. Two of these were in cases with 
hypertension with clear heart sounds and were classified, apparently 
properly, as instances of presystolic gallop rhythm. The other two 
cases have been described previously as the two instances of erroneous 
positive diagnosis of bundle-branch block. 

In order to obtain an idea of the relative importance of bundle- 
branch block among the various types of eardiae disease, I have shown 
(Table VIL) the proportion of cardiac conditions in one hundred un- 
selected cases. An electrocardiogram was made in each case. Except 
for the fact that the series was begun with a case of bundle-branch 
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block, the one hundred patients are strictly unselected and represent 
a group of cases of heart disease met with almost seriatim in the wards 
and Dispensary of the Johns Hopkins Hospital, together with a small 
group from the University Hospital. In the latter group, no instances 
of bundle-branch block were encountered, and no positive clinical diag- 
noses had been made. 

While it is impossible to draw definite conclusions from so small a 
Series, yet it seems fair to infer that such a series gives some indica- 
tion of the relative frequency of cardiac conditions in hospital vrac- 
tice in the Middle Atlantic States. In all nine bundle-branch block 
cases in this series the condition rested upon a basis of senile degen- 
erative cardiopathy; in only one case of branch block was there a his- 
tory of rheumatic fever, and a clear history of tonsillitis was obtained 
in only one case (the same: a white man aged sixty) (Fig. 4). It is 
obvious that bundle-branch block is already a major cardiac condition, 
both in frequency and in gravity of prognosis, and it promises to be- 
come even more common as the degenerative diseases increase with 
the gradual prolongation of the average span of life. 


DIFFERENTIAL DIAGNOSIS 


Examination of the one hundred cases was begun with the realiza- 
tion that the various evidences of reduplication in bundle-branch 
block might prove very similar to the findings in hypertension with 
presystolie gallop rhythm, and that the two conditions might not be 
distinguishable from physical signs. One feature of the original block 
case, however, was the feebleness of systolic heart sounds; this pa- 
tient also showed normal blood pressure. I proceeded on the assump- 
tion that visible and palpable reduplication of the systolic thrust sup- 
ported by feeble, reduplicated sounds or murmurs, was sufficient to 
constitute the clinical picture of branch block, especially if the blood 
pressure was normal. On the other hand, my experience has been 
that presystolic gallop rhythm, which may be clearly visible, palpable, 
and audible is almost invariably associated with hypertension and 
with normal or vigorous heart sounds or well-defined murmurs. In 
bundle-branch block, not only are the sounds feeble, but the systolic 
murmurs, when present, are usually quite faint. In the presence of 
normal blood pressure, the occurrence of the typical signs of bundle- 
branch block enables one to make the diagnosis with considerable as- 
surance. In Carter’s series are several cases of bundle-branch block 
in the presence of hypertension, and in our series of nine cases the 
systolic blood pressure was greater than 145 mm. in three cases. In 
one of the three cases the clinical diagnosis was made correctly in 
spite of the hypertension; in a second ease, one of two of us inclined 
to the diagnosis of presystolie gallop, the other to the correct diagnosis 
of branch block; in the third case, there was neither reduplication of 
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the first sound nor presystolie gallop, hence the diagnosis could not 
be made. I feel that the diagnosis of bundle-branch block should be 
made when the signs are typical, including feeble heart sounds or 
murmurs, even in the presence of hypertension; however, the diag- 
nosis in these circumstances is difficult and will doubtless be impos- 
sible in some eases. 

One ease has been deseribed in which signs indistinguishable from 
those of bundle-branch block occurred in a patient with syphilitic 
myocarditis, who showed prolonged P-R conduction time. As I shall 
show later, prolongation of the P-R interval alone cannot explain the 
signs of bundle-branch block and does not produce such signs as a 
rule. Probably, in the patient having syphilitic myocarditis, the for- 
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Fig. 1.—Case 1. 


tuitous combination of a sound associated with auricular contraction 
and flapping feeble ventricular activity was sufficiently similar to the 
picture of bundle-branch block to be indistinguishable from it. 

In a report on the auseultatory signs in the hearts of five hundred 
normal soldiers,’* I noted reduplication of the first heart sound in 
sixteen of five hundred examinations. In ten of these sixteen, the re- 
duplication was heard only with the subject in the erect posture; it dis- 
appeared as soon as the man lay on his back. In the remaining six 
cases the reduplication diminished in intensity with the subject on his 
back. This diminution or disappearance of the reduplication when 
the heart drops slightly away from the chest wall when the subject is 
supine, together with the ‘fact that these double sounds usually occur 
in vigorous hearts, caused me to believe that they were due to impact 
of the heart against the chest wall, with the production of adventitious 
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sound not quite synchronous with the first sound. In these normal 
cases showing reduplication, the hearts’ actions and sounds are usually 
vigorous, while in bundle-branch block the sounds are strikingly 


feeble as a rule. Unfortunately, I have no systematic notes on the 
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Fig. 3.—Case 3. 


visible and palpable signs in these instances of normal reduplication 


of the first sound, beyond the observance of a thrill in some eases at 


the beginning of systole. However, as I recall these cases, they would 


not be sufficiently like cases of bundle-branch block to cause serious 


difficulty in the differential diagnosis. 
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Electrocardiograms.—In seven of the nine cases the electrocardio- 
grams showed similar pictures, conforming to Carter’s standard 
criteria of block of the right branch of the His bundle. In these seven 
cases, the levogram was predominant (see Figs. 1, 2, 3, 4, 5, 6 and 9). 
In Cases 7 and 8 (Figs. 7 and 8) electrocardiograms were more diffi- 
cult to interpret because of the low amplitude of the waves and could 
only be said to represent intraventricular block of some kind. 

The P-R intervals of the nine cases were respectively 0.15, 0.16 
(three cases), 0.20, 0.22 (two cases), 0.24, 0.25 second. 

The QRS complexes measured 0.11, 0.12 (five eases), 0.13, 0.15, 0.17 
second. 
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Fig. 4.—Case 4. 


Apex Cardiograms.—We were not able to obtain satisfactory apex 
cardiograms in all eases of bundle-branch block, owing to obesity or 
to feebleness of heart action. In several cases good tracings were 
made, but I am not yet prepared to explain them, because of the oe- 
currence in some of a wave on the apex tracing that precedes the 
carotid pulsation by a remarkably long interval. More work will be 
necessary before the significance of such waves becomes clear, and 
this will probably be reported later. 

An example of a well-marked double apex thrust is shown in Fig. 10. 


EXPLANATION OF SIGNS 


The occurrence of visible asynchronism of the ventricles with gallop 
rhythm immediately after section of a bundle-branch in the dog’s 
heart leaves little doubt that the physical signs that I have discussed 
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are due to asynchronous contraction of the ventricles. This has been 
the accepted theory of the production of bifid apex thrust and re- 
duplication of the first sound, which have been noted in the literature 
from time to time as they happened to be noted in human beings. 
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Fig. 5.—Case 5. 


Fig. 6.—Case 6. 


All the evidence supports this view. Examination of cases of 
bundle-branch block shows that the reduplication occurs during the 
period of ventricular activity, all the signs being related to the sys- 
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TABLE VI 


OCCURRENCE OF PHYSICAL SIGNS SUGGESTIVE OF BUNDLE-BRANCH BLOCK AMONG 
NINETY-ONE CASES OF CARDIAC DISEASE Not SHOWING THIS CONDITION 


Cases having signs ; , 22 
Visible signs i 18 
Both visible and palpable 10 
Visible but not palpable. 
-alpable but not visible - - 4 
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Fig. 8.—Case 8. 


TABLE VII 


FINAL DIAGNOSIS IN ONE HUNDRED CASES OF CARDIAC DISEASE 


Mitral insufficiency 42 
Aortic insufficiency 32 
Myocardial insufficiency 30 
Mitral stenosis 21 
Auricular fibrillation 19 
Prolonged P-R interval (above 0.20) 12 
Hypertension with presystolie gallop 11 
Bundle-branch block 
Aortic stenosis 1 


Complete heart-block, flutter, ete. 0 
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tolic ventricular lift. The waves of the apex cardiograms (to be re- 
ported later) seem clearly a part of ventricular activity. 

However, the average prolongation of the QRS complex in bundle- 
branch block is only approximately 0.07 second. It is difficult to 
explain the striking reduplication that can be seen, felt, heard, and 
traced on an apex cardiogram by a delay of the affected ventricle 


Fig. 9.—Case 9. 


Fig. 10.—Case 8, showing bifid apex thrust. 


amounting only to the prolongation of the QRS interval. The double 
apex waves on the cardiogram are much more widely spaced than 0.07 
second. My working hypothesis is that the actual functional differ- 
ence in ventricular emptying is in some way greater than the delay 
in the electrical reaction. Moreover, the variability of physical signs 
in some cases without change in electrocardiographic measurements 
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suggest some such hypothesis. Light may be thrown on this side of 
the question later by comparison of apex tracings and eleetrocardio- 
grams. 

The feeble quality of heart sounds and murmurs ean be explained 
readily by the division of the normal first sound or systolic murmur 
into two elements. Moreover, the asynchronism of the ventricles must 
cause considerable mutual interference in their contraction. 

As four of nine cases showed prolonged P-R intervals (more than 
0.20 second), perhaps some explanation should be attempted. In the 
first case recognized as bundle-branch block the P-R interval was only 
0.15 second ; the physical signs were not related to P-R interval in our 
nine cases. It seems natural that a pathological condition that blocks 
the impulse to one ventricle might also involve the main stem of the 
conduction system. However, might it be possible that a lesion of the 
main stem sufficient to delay the P-R conduction could, in certain 
cases, be situated so as to block the impulse to one ventricle and 
allow it to pass, delayed, to the other? In cases with P-R interval 
less than 0.20 second there is no reason to suspect a lesion elsewhere 
than in a branch of the conduction system. 


SUMMARY 


Investigation of the possibility of clinical recognition of bundle- 
branch block was suggested by the suecessful diagnosis in a patient 
with cardiac symptoms presenting: (1) visible bifid apex thrust; (2) 
palpable bifid apex thrust; (3) feeble heart sounds, with a sound and 
an asynchronous murmur accompanying the two elements of the sys- 
tolie thrust. 

With this skeleton gnide, one hundred unselected cardiae patients 
were examined, physical signs and elinieal interpretations being noted 
before electrocardiograms were made. Of nine of these one hundred 
cases found subsequently to show the electrocardiographie picture of 
bundle-branch block, six had been recognized at the bedside, one was 
recognized by three of four observers, one by one of two observers; 
one did not present signs sufficient for clinical diagnosis. Of ninety- 
one cases without bundle-branch block, four had the triad of signs 
listed above; two with marked hypertension had been listed clinically 
as presystolie gallop (apparently correctly), two as bundle-branch 
block (incorrectly). One of the two ineorrect diagnoses was made 
probably from faulty observation of signs, but in the other case the 
signs could not be differentiated from those of bundle-branch block. 

Mediate inspection is of considerable aid in some cases. Reduplica- 
tion of the systolic thrust may not be seen clearly on inspection of 
the chest wall, but may be distinct through the medium of a cloth 
laid over the chest, through a stethoscope moving up and down over 
the ventricles, or through the palpating fingers. In some cases a com- 
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bination of inspection and palpation (watching the movements of the 
palpating fingers over the apex) may make both visible and palpable 
evidence more striking. 

Other valuable aids to diagnosis are the customary presence of 
feeble, sometimes practically inaudible, systolic heart sounds or mur- 
murs. Reduplication of the second sound, sometimes very striking, 
occurs frequently but not constantly. These facts are helpful in the 
differential diagnosis between bundle-branch block and hypertension 
with presystolic gallop rhythm. If the blood pressure is normal, the 
presence of characteristic signs permits the diagnosis of bundle-branch 
hlock to be made with reasonable safety. In hypertension, the dif- 
ferential diagnosis may be difficult. The physical signs of branch 
block may change from time to time without a corresponding change 
in the electrocardiogram. 

Apex cardiograms, when obtained in satisfactory form, show curves 
analogous to the physical signs. 

In point of frequeney, bundle-branch block is one of the major 
eardiae lesions among hospital patients, at least in Baltimore. 


CONCLUSION 


From consideration of physical signs discussed in this paper it has 
been possible to recognize bundle-branch block in most cases at the 
bedside. The signs are recognized readily and are simulated by other 
conditions in comparatively few instances.* 


ADDENDUM 


Since the completion of this report, the contribution, of Waldorp,25 which I 
had overlooked previously because of its title, has come to my attention. In 
the course of this paper, Waldorp mentions a case in which he made a diagnosis 
of bundle-branch block because of reduplication of the first and second sounds. 
While it is doubtful whether the diagnosis should be attempted often. from 
auseultatory signs alone (Cowan and Bramwell), the diagnosis in Waldorp’s case 
was verified by electrocardiogram and autopsy. 
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ACCIDENTS AND HEART DISEASE FROM THE INSURANCE 
* COMPANY’S POINT OF VIEW* 


Gay GLEASON 
Boston, Mass. 


** ACCELERATION of previously existing heart disease to a mortal 
end sooner than otherwise it would have come is an injury 
within the meaning of the Workmen’s Compensation Act.’’ 

This statement of Chief Justice Rugg in Brightman’s Case 220 
Mass., 17 is a short and conclusive answer to the question we are 
considering. 

The responsibility or liability for an act or injury causing death or 
disability to a person in normal health has always been easily under- 
stood so far as the question of causation is concerned; but when the 
injured person was not normal physically, when he had heart disease, 
for example, which was bound to disable him shortly or terminate 
fatally and which, following the injury, did disable or cause death, 
there has arisen a doubt as to what should be considered the result of 
the injury. 

Medically when death ensues in such a ease, it is clear that death 
resulted from the preexisting disease plus the effects of the injury, 
and it is difficult to understand why a defendant pays damages or an 
insurance company compensation, just as though the injury was a 
100 per cent cause, when it contributed to the death only partially. 

I say ‘‘plus the effects of the injury’’ because, for the legal ques- 
tion of causation which we are discussing to arise, of course, both the 
heart disease and the injury must contribute to the disability or the 
death, otherwise it is indisputable that disability or death resulted 
solely from the disease or from the injury. 

This question presented itself first in criminal cases. In the Com- 
monwealth the case of Commonwealth vs. Fox, 7 Gray 585 (185) is a 
good example. In that case there was an indictment for murdering 
his wife by assaulting and beating her. The evidence showed that 
the wife was suffering severely with lung fever, of which she must 
probably have died in a short time if the assault had not been com- 
mitted but that the assault hastened the death. 

Judge Bigelow said, ‘‘As death is appointed to all the living and 
must come to all sooner or later, every act of homicide only hastens 
the inevitable event. The law, therefore, does not permit a party 
charged with murder to speculate on the chances of the life of his 


*Read at the Annual Meeting of the American Heart Association, Boston, Mass., 
February 6, 1928. 
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victim, or to endeavor to apportion his own wicked act by dividing 
its effects with the operation of natural causes on the body of the 
deceased. If such a defense were permitted, it would be impossible, 
in any ease, to say with certainty that some fatal accident or sudden 
stroke of disease might not have terminated the life of the deceased 
in a few hours, or even minutes, if the homicide act had not been com- 
mitted * * *, The jury must be satisfied beyond a reasonable 
doubt that the death of the wife, at the time it occurred, would not 
have happened but for the assault and battery. If it be left in 
doubt * * * whether death when it happened, was caused by the 
disease, or the violence inflicted on the deceased by the prisoner, he is 
entitled to an acquittal.’’ 

This reasoning seems sound. Certainly a person guilty of a crim- 
inal act should not benefit by the fact that one whom he injures is in 
poor health. He is responsible for the consequences of his act. If it 
happens that the victim is physically weak and for that reason cannot 
withstand the blow and dies, the aggressor is liable for the death even 
though the blow inflicted upon a normal person would not have re- 
sulted seriously. 

The same is true in civil cases. In Weimert vs. Boston Elevated 
Ry. Ci., 216 Mass., 598, the plaintiff’s intestate was thrown to the 
ground by the negligent starting of a street car as he was in the act 
of boarding it. For at least five years before the accident, Weimert 
had been afflicted with Bright’s disease. It was agreed the disease 
was fatal. He died seven months after the accident from the disease. 
There was evidence that but for the accident he might have lived fif- 
teen years and worked a considerable part of that time; that the acci- 
dent weakened his system, thus making it less able to resist the 
progress of the disease; that death was due to the combined effects of 
the disease and the accident. 

The Court said in substance that the defendant is liable in tort for 
an act which hastens death or causes death sooner than but for the 
act, it would have occurred. 

The same principle or rule of causation was carried into the Work- 
men’s Compensation Act. In Brightman’s Case (220 Mass.), the 
deceased employee was a cook upon a lighter where he was required 
to live. The craft began to sink and he made several trips below to 
save his clothes with which he hastened to the pier and died soon 
after. He suffered from valvular disease of the heart. The exertion 
and excitement so aggravated the disease as to cause death. 

Chief Justice Rugg said, ‘‘ Acceleration of previously existing heart 
disease to a mortal end sooner than otherwise it would have come is 
an injury within the meariing of the Workmen’s Compensation Act.’’ 

In Madden’s Case (222 Mass., 487), the employee, a woman, had a 


/ 


weak heart. Her work, sewing carpets, required her to pull them. 
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She felt something give; she had an awful pain under her heart. A 
physician testified that it might be inferred she suffered an attack of 
angina pectoris. There was also testimony that hard work would pro- 
duce a heart lesion, and if there were previous heart trouble, it would 
accelerate it. 

Upon this evidence it was held the board was justified in finding 
that a weak heart, by reason of the exertion, suffered an acute im- 
pairment which was damage to a physical organ and was therefore a 
personal injury. 

Chief Justice Rugg said that, ‘‘It is the hazard of employment act- 
ing upon the particular employee in his condition of health and not 
what that hazard would be if acting upon a healthy employee or upon 
the average employee. The act makes no distinction between healthy 
and diseased employees.”’ 

The act is not a substitute for disability or old-age pensions. It 
does not afford compensation for injuries or misfortunes which 
merely are contemporaneous or coincident with the employment or 
collateral to it. A high degree of discrimination must be exercised 
to determine whether the real cause of an injury is disease or the 
hazard of the employment. <A disease, which under any rational work 
is likely to progress so as finally to disable the employee, does not be- 
come a personal injury under the Act merely because it reaches the 
point of disablement while work is being pursued. The substantial 
question is whether the diseased condition was the cause or whether 
the employment was a proximate contributing cause. 

When a preexisting heart disease is accelerated to the point of 
disablement by the exertion and strain of employment, not due to the 
character of the disease acting alone or progressing as it would in 
any rational work, these may be found to have been a personal injury. ' 

This rule of causation may be said to be practically the same in 
criminal cases, civil eases, and compensation cases. It is in the latter 
class, however, that it has worked out inequitably. In the eivil or 
common law eases, so-called, while the principle is the same, the jury 
is inclined in such eases, if damages are awarded, to attempt to ap- 
portion them, that is, to award an amount commensurate with the 
part played by the accident. For example, in the Weimert case above 
referred to, the jury awarded $1000 for conscious suffering and 
$2250 for the death. The deceased lived seven months following the 
accident, and while damages for death are based upon the degree of 
culpability, I think it fair to say that the jury probably would have 
given a larger verdict if the accident had been the sole cause of the 
conscious suffering and death. 

But under the Workmen’s Compensation Act an injured employee, 
or dependents of a deceased employee, if entitled to compensation is 
entitled to a definite weekly payment during disability or, in the case 
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of death, for a certain period. This is equally true whether the acci- 
dent or injury is the sole cause of disability or death or merely a 
proximate contributing cause as in the Brightman and Madden eases. 
In either of these cases it is probably true that if the employee had 
had a normal heart, there would have been no disability. It would 
seem, in such cases to be more just if the amount of compensation 
paid could be based upon the part which the accident played. If the 
accident was one-half responsible and the heart disease equally the 
cause, then 50 per cent of total compensation should be paid. It fre- 
quently happens that elderly persons injured in industry never re- 
turn, due in part at least to their age, yet unless it can be definitely 
established that continuance of disability is due solely to age, they 
continue to receive total disability compensation. 

These situations have been called to the attention of the Court in 
arguing as to the injustice of this rule of causation, and the Court 
recognizing them has said they are for the Legislature to correct 
rather than for the Court. 

It may be argued that it would be very difficult thus to apportion 
compensation. This is true but a nearer approach to justice would 
result. Further, it would be no more difficult than apportioning 
compensation against different employees in cases, such as lead poison- 
ing, as is now done in England. 

The Commonwealth of Kentucky has thus handled this problem. 
Section 1, of its Workmen’s Compensation Law provides, ‘‘ Personal 
is the natural and direct result of a traumatic injury by accident, nor 
shall they inelude the results of a preexisting disease 7 a 


shall not inelude diseases except where the disease 


In Robinson Pettet Company vs. Workmen’s Compensation Board 
(201 Ky. 719), the employee fell off a ladder striking his back against 
a counter. When a child he had suffered tuberculosis of the spine and 
was deformed, but the condition had healed and the employee had 
worked continuously for a long time. The dormant tuberculous con- 
dition was lighted up by the aecident. The Board stated that although 
it was impossible with exact certainty to determine what percentage 
of disability resulted from the accident and what percentage from 
the disease that they concluded that one-fourth of the plaintiff’s dis- 
ability was due to the accident. This decision was sustained by the 
Supreme Court. 

In Employers Liability Assurance Corporation vs. Gardner (204 
Ky., 216), the employee lifting strained his back, became paralyzed, 
and unable to work. The employee was suffering from syphilis. It 
was found both the injury and the disease contributed coneurrently 
to produce the disability ‘and the employee was awarded total com- 
pensation to the same extent as though disability resulted from the 
injury alone. In reversing this decision the Court said the Board did 
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not decide what percentage of his total disability was due to the 
accidental injury and apportion the award accordingly, as this Court 
expressly held was proper under like facts in Robinson Pettet Com- 
pany vs. Workmen’s Compensation Board. 

In all cases in which the injured person is suffering from heart 
disease or from other serious illnesses, such as cancer, nephritis or 
tuberculosis, it must be admitted that an injury cannot do him any 
good, but it is most important to determine whether the injury has 
materially affected the disease and whether the injury in one way or 
another is the proximate contributing cause of the disability or death. 

While the judge, jury, or Industrial Accident Board makes this 
decision, it must be and is based upon medical evidence. Thus it is 
the doctors who really determine how these cases shall be decided. 
Since the law is as it is, it is therefore doubly important that the 
physician who testifies in cases of death or disability from some type 
of heart disease following injury, be well qualified to express an 
opinion as to whether the heart disease was the sole cause. 

As a matter of interest, I am giving below three cases which have 
been heard by the Industrial Accident Board, and I am asking whether 
you agree with the decisions. 

1. A man fifty-five years old had myocarditis and had had it for 
years. He could not walk up two flights of stairs without being out 
of breath and exhausted. He lived near the retail grocery store where 
he worked so that he would not have to walk far. On a Thursday, 
September 10, he fell backwards through a trapdoor. He caught 
himself on the ladder or steps so that he did not land on the cellar 
floor. He hurt his side and shoulder and his left arm was bruised 
from elbow to shoulder. He continued working but complained of 
his arm and pain in chest; he worked through Saturday night, Sep- 
tember 19, of the following week, the store remaining open until 10:30 
on Saturdays. He stayed in bed Sunday and had the doctor. He died 
of myocarditis on September 27. 

The medical evidence was that the fall aggravated the myocarditis 
and thus contributed to the cause of death. The defense was that if 
the fall aggravated the condition materially death would have re- 
sulted in from twenty-four to forty-eight hours. The Commissioners 
allowed a settlement upon a 50-50 basis. 

2. The employee, a man of about thirty-seven, who had apparently 
for several years previous to the injury been in good health, on July 
15, 1924, stepped on a nail, injuring his left foot. The attending 
physician opened the cut but there was no septic condition, apparently. 
The employee was out of work one week, returning to work and 
worked for two weeks, wearing a shoe with a slit in it. Following the 
return to work, the foot gave him no trouble. After working two 
weeks, he was laid off for three weeks. When he returned to work 
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a second time about six weeks after the injury, he noticed his right 
hand was swelling. About the middle of August he began running a 
fever every afternoon. He worked intermittently up until the first 
of September, although the afternoon temperature persisted. He died 
in August of 1925, the cause of death being subacute bacterial endo- 
carditis. 

This employee had previous to his injury a chronic rheumatic valvu- 
lar heart disease, well compensated, which was causing him no phys- 
ical disability. This condition was probably due to repeated attacks 
of rheumatic fever in early life. It was agreed that the condition 
which came on in August following the injury was subacute bacterial 
endocarditis superimposed upon the chronic rheumatic disease. 

A culture of the employee’s blood, made in June of 1925, revealed 
Streptococcus viridans, the organism which is commonly found in sub- 
acute bacterial endocarditis, and an organism not ordinarily found as 
a result of a septic infection from an external wound. 

The medical testimony was divided as to whether the injury which 
was not septic brought about the subacute bacterial endocarditis which 
resulted in death, one of the physicians saying that in a person with 
a rheumatic heart disease something which to a normal person amounts 
to nothing may happen and start on to a conelusion a fatal illness. 


The fact which seemed to influence the Commissioner most in 
awarding compensation to the widow was the apparent good health of 
the employee previous to the injury, although the Commissioner stated 
that: ‘‘The ease is still not without grave doubt in my mind.’’ 

3. A man, fifty-three years of age, worked as a night watchman for 
eighteen months. He made his rounds every hour. It took forty 
minutes to make the rounds thus enabling him to sit down for twenty 
minutes each hour. He walked about a mile and a half on each round 
including going up and down stairs, totaling from thirteen to fifteen 
miles a night. About ten days before he quit, he noticed a weakness 
in his legs and he felt dizzy when climbing the stairs. He had noticed 
no trouble before. When he stopped work, his physician said he had 
an acute dilatation, or cardiac compensation, caused by the work of 
climbing stairs, overexertion, and that he had a perfectly normal 
heart just before he stopped work. This was an opinion. The doctor 
had not examined this employee before the alleged acute dilatation. 
Two other physicians who examined after claim was made found a 
heart enlarged two finger breadths to the right of the right sternal 
border and the left border was an inch and a half outside the mid- 
clavicular line; action was regular; diastolic murmur at the aortic 
area and systolic murmur at the apex. They made a diagnosis of 
chronic endocarditis, or chronic valvular heart trouble of the aortic 
and mitral valves. They said his work did not cause this condition. 
He had had an acute arthritic condition four years before which kept 
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him in bed for nearly eight months. This condition might have re- 
sulted in the valvular heart trouble and probably did. These doctors 
agreed that this man’s work, the wear and tear over a long period, 
was too much for this diseased heart, that the continuous work ag- 
gravated the heart condition. 

The Commissioner found that the accumulative effects of the exer- 
tion of his work aggravated to the point of total incapacity a pre- 
existing heart condition and awarded compensation. The Commis- 
sioner found that the preexisting condition was the remote cause and 
the strain and exertion of his job the proximate contributing cause. 

Would you not say, in this case, in the language of Madden’s case 
previously quoted, that this was a disease, which under any rational 
work was likely to progress so as finally to disable and merely reached 
the point of disablement while the work was being pursued? 

At any rate, this is again a case where a man with a normal heart 
would probably not have been at all harmed by this work but because 
he had a diseased heart, if the Commissioner’s finding stands, he will 
draw compensation for the remainder of his life. 


ACCIDENTS AND HEART DISEASE FROM THE COURT’S 
POINT OF VIEW* 


COMMISSIONER FRANK J. DONAHUE, INDUSTRIAL ACCIDENT Boarp, 
COMMONWEALTH OF MASSACHUSETTS 


RIOR to the adoption of the Workmen’s Compensation Act in Mas- 
sachusetts in 1912, an employee, provided that he was free from 
contributory negligence himself, could reeover damages from his em- 
ployer only when he suffered an injury in the course of his employ- 
ment which was due to the negligence of his employer or some person 
in the employ exercising the power of superintendence over him. 
The law formerly did not allow recovery from an accident which arose 
because of the negligence of a fellow servant or from an injury which 
might occur from defective machinery where the defect in the machine 
was obvious to the employee himself, where it could be said that he 
had assumed the risk of an injury because he continued to work 
knowing the danger of working with that machinery. But the Work- 
men’s Compensation Act went back to the order of the old Roman 
law and imposed lability upon the employer without any fault on his 
part, and I suppose that in 80 per cent of the cases arising under our 
Act there would have been no recovery at common law. The Work- 
men’s Compensation Act, then, has no relation to the law of negligence. 
Practically every state in the Union today has a Workmen’s Com- 
pensation Act. It is administered in most of the states by an Indus- 
trial Board which is quite judicial in its character. Our Board in 
Massachusetts is really a Judicial Board. The employee, if a dispute 
exists as to his right of compensation, comes before a single member 
of the Board. That member of the Board sits as both jury and judge 
upon the ease; he finds the facts as a jury and court of law and he 
makes the necessary rulings of law, applying the law to the facts as 
he finds them, and exercising in that respect the function of the judge 
and the court of law. 

In Massachusetts we allow an appeal to the full Board from a deei- 
sion of a single member. If either the insured or the employee is dis- 
satisfied with the decision of a single member, he may appeal to the 
full Board for a review of his case, and upon review the case will be 
heard by at least three members of the Board of seven. The law for- 
merly required a decision by the full Board. The reviewing or appeal 
Board, under the Workmen’s Compensation Act, sometimes, without 
hearing any further evidenée, makes findings of fact contrary to those 

*Read at the Annual Meeting of the American Heart Association, Boston, Mass., 
February 6, 1928. 

532 


DONAHUE: ACCIDENTS AND HEART DISEASE 533 


made by the single member and reverses his decision. That is to say, 
the question before the reviewing Board is not whether the finding of 
the single member is justified as a matter of law but whether that is 
the finding that should have been made upon the facts. The case may 
go from the Industrial Board to the Supreme Judicial Court of the 
Commonwealth by way of the Superior Court, but the function of the 
Superior Court is largely formal. The Superior Court Judge usually 
enters a decree in accordance with the decision of the Industrial Acci- 
dent Board. He will make that decision as a matter of law, but his 
sole function is to apply the law to the case. He hears no evidence. 
An appeal may be taken from the Superior Court to the Supreme 
Judicial Court of the Commonwealth, corresponding to the Court of 
Appeals. The Supreme Judicial Court does not say whether the de- 
cision of the single member is right or wrong. It passes solely upon 
the question, whether there is any evidence to warrant the decision 
of the single member. The Court may say that if the case was heard 
before us as a trial Board we should not have found, as the single 
member has found or as the Board has found, but since it is not the 
Court’s function to make findings of fact, if there is any evidence at 
all to support the findings of the Board or single member, the decision 
will be supported; the Board, then, sits as both judge and jury, a task 
not without its difficulties. All the evidence is reported in narrative 
form and the single member must make his findings of fact. 

In heart cases he applies the law as laid down by the Supreme Judi- 
cial Courts to the facts as he finds them to be, and the law is now well 
stated in this Commonwealth as to the right of an employee to recover 
from a heart injury arising out of the employment. There is no such 
word as ‘‘accident’’ in the Massachusetts Workmen’s Compensation 
Act or in the Acts of most of the states of the Union. The English 
Act, which is the father of all the Acts, having been passed in 1898 in 
Great Britain, uses the words ‘‘personal injury by accident,’’ and a 
few of our states do use the word accident but the majority give the 
right to recover from any personal injury during the course of, and 
arising out of, the employment. We have the benefit, of course, of 
the testimony of experts in all cases. 

We have in Massachusetts a feature which is strange to a court of 
law and is not contained in the Acts of a great many other states 
the so-called impartial decision. The Massachusetts Act gives the 
Board, or any member thereof, the right to appoint an impartial phy- 
sician to examine the employee and provides that his fee shall be paid 
by the Commonwealth or Insurance Company, ultimately to be reim- 
bursed by the insured, so that the Board member, either before he 
hears the case or after he has heard the evidence, may appoint a spe- 
cialist in the particular line of medicine or surgery involved to exam- 
ine the employee and make a report. That report is evidence. Some- 


534 THE AMERICAN HEART JOURNAL 


times the impartial physician is summoned in to give testimony. That 
does not mean, however, that the Board member necessarily follows 
the opinion of the impartial physician. Oftentimes physicians of 
greater ability than the impartial physician testify on either side of 
the case and some physician who is not an impartial physician may 
make a better impression as a witness because his reasoning may seem 
more rational than that of the impartial physician. The opinion, then, 
of an impartial physician is not conclusive. It is merely evidence in 
the case to be passed upon with all the other evidence, and the bur- 
den upon the employee is to prove his case just as in a court of law 
by a fair preponderance of the evidence. 

The first heart case that came to the attention of the Supreme Court 
of our state was the Brighton case in 1914. It was reported in Vol. 
220 of the Massachusetts Reports, page 17. The deceased was em- 
ployed as a cook on a lighter at Fall River. One night the boat began 
to sink, and after he had hastily made several trips to the deck to 
carry up clothing and personal belongings and then hurried to the 
pier, he dropped dead. He suffered from valvular disease of the heart, 
and the exercise and excitement caused his death. The Board ruled 
upon these facts, as found by them and as previously found by the 
single member who heard the ease, that the acceleration of the heart 
disease by the exertion and the excitement was a personal injury 
within the meaning of the Act, and all that the Supreme Court said 
in that case in laying down the law was contained in the statement 
that the acceleration of the previous existing heart disease is within 
the meaning of the Workmen’s Compensation Act. 

The Madden case came before the Board in 1916; reported in Vol. 
222 of the Massachusetts Reports, page 488. Miss Nora Madden was 
employed in a carpet factory at Worcester and while she was at work 
clipping threads she felt something suddenly give way and had a 
great deal of pain around her heart. However, she continued to work 
from eleven-thirty until noontime but was not able to eat any luncheon 
and went back to work after luncheon, when, on doing the same work, 
she felt something give way again and collapsed and had to be taken 
away from her work. This occurred in August or September and the 
case was heard by the Industrial Accident Board the following April. 
The Board held, after hearing the evidence and the testimony of phy- 
sicians in the case, that the exertion of pulling the roll had aggra- 
vated a previously existing heart disease to a point of incapacity 
sooner than otherwise would have happened. In Brighton’s ease it 
was an acceleration of a previously existing heart disease so that the 
death of the employee occurred sooner than otherwise would have 
happened and in Madden’s ease it was an acceleration of a previously 
existing heart disease which incapacitated her sooner than otherwise 
would have happened. The ease was taken to the Supreme Judicial 
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Court and the Court considered the case at great length. Notwith- 
standing the law previously laid down by the Court in Brighton’s 
case, in the Madden ease the Court said that a rationally minded per- 
son endeavoring to gather the truth may have found upon this evi- 
dence, citing the evidence of a physician that hard work would pro- 
duce a heart lesion, that the employee being in some degree of 
disability, due to a weak heart, suffered a further acute impairment 
of the heart by reason of the exertion, whereby it was disabled from 
performing its normal function. This was damage to a physical organ. 
It was a specific injury of the human body and accordingly was a 
personal injury. The cour: pointed out in that case that according to 
the Act the previous condition of the employee is of no consequence 
in determining the amount of damage to be reported; i.e., whether the 
injury resulted from the work or from the disease. It is an injury 
arising out of the employment and yet it is the hazard of the employ- 
ment acting upon the particular employee in his condition of health 
and not what the hazard would have been if acting upon a healthy 
employee or upon the average employee. The Court said further that 
the Act makes no distinction between sound and unsound employees. 
All are rightly described as employees and come within the Act. The 
Court sustained the physician, although warning him that the Act 
was not a substitute for disability or old-age pensions. The Court 
said that in passing upon the question as to whether the incapacity 
was due to the disease or to the exertion, an impression ought not to 
take the place of sound judgment in the way of evidence. The di- 
rect connection between the personal injury as a result and the em- 
ployment as a cause must be proved by facts before the right of com- 
pensation springs into being. A high degree of discrimination must 
be exercised to determine whether the real cause of the injury is the 
disease or the hazard of the employment. 


As to the question whether the diseased condition was the cause or 
whether the employment was a cause, the Court pointed out that the 
same rule held and cited the case of Weimert against the Boston Ele- 
vated Railway which had been decided by the Court a few years 
before. This was a case where a person died from Bright’s disease 
alleged to be due te an accident which he suffered as a result of an 
elevated railway collision; the jury in that case found that the acci- 
dent was the cause of the disease, and the Court held that the jury 
could have found in that case the decision that through an injury and 
shock the system became weakened and death occurred in the ease 
sooner than otherwise where a fatal outcome was simply threatened. 
The same principle was applied to the Workmen’s Compensation Act 
as was applied to common law. The case of Fox was a murder case 
tried in 1857 in the days when those eases were tried before Justices 
of the Supreme Court. In that case Fox’s wife was suffering from a 
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disability which it seems was the cause of her death within a few days 
after he threw her down and beat her and kicked her, and the evi- 
dence showed that the beating and assaulting caused her death a few 
days sooner than otherwise would have occurred. In that case the 
court declared that the law will be sufficiently complied with if the 
jury is satisfied that the assault took place and that thereby death was 
hastened so that it occurred sooner than would have occurred in con- 
sequence of her sickness alone. The jury must be satisfied that the 
death would not have happened. Fox was found guilty of man- 
slaughter on the ground that the jury found there was no malice in 
his action. No malice under law could be inferred unless he knew 
the serious condition of the wife, as otherwise the beating would not 
have killed her. 

The Industrial Accident Board, in another case that went before 
the Supreme Court, the Weatherbee case, found that the insured in 
that ease was a man who was at work with a heavy sledge hammer, 
16 pounds, breaking large stone up into small ones. He had taken 
up several stones and had struck several blows upon a particular stone 
when he dropped dead. The question was whether his death resulted 
from a personal injury received in the course of and arising out of his 
employment or whether it occurred in the rational performance of his 
work, and the Board held there was no specific exertion there; no 
single exertion to which the heart failure could be charged. The 
death occurred from the heart disease while he was performing his 
usual work in a manner in which he had usually performed it for a 
considerable length of time. The case was taken to the Supreme 
Court which said it was a matter for the Board to decide. Physicians 
of the Industrial Accident Board pass upon heart cases and upon 
other cases involving complicated medical questions sometimes and at 
other times questions that are less complicated but are very close, but 
all decisions of the Board, you must remember, are based upon med- 
ical facts. It is always possible to find some physician to testify to 
any condition that is desired. Physicians come before us to testify 
to things that sometimes seem improbable, and the duty of the Board 
Member is to weigh the evidence carefully and to seek the assistance 
of an impartial physician if he thinks the impartial physician will be 
of assistance to him. He may eall upon any of the leading physicians 
in a particular line for help. The same Industrial Accident Board is 
sitting there like a jury, not for two months or three but year in and 
year out. It is remarkable that its decisions have not been under fire 
more often than they have been. You cannot very often decide a 
ease without disappointing one side or the other. The party comes 
there with little hope but merely to take a chance. If he wins he is 
surprised or astonished. You can satisfy a person that he has had a 
fair trial and that is what the Board endeavors to do. There is no 
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policy of the Board in regard to heart cases. It merely applies the 
law as laid down by the Court. We apply that law as laid down in 
Brighton’s case and Madden’s case to the evidence of each case as it 
comes before us upon the story of the employee and upon the medical 
evidence. 

Unlike the reports obtained by Dr. Clark, our experience has been 
that accidents are a very important factor in diseases of the heart, 
that they do contribute to longer disability and in many eases to the 
death of the employee, particularly among the older employees. 
Speaking now of severe accidents, we find that the usual story is 
that the employee dies from myocarditis after he has been put on his 
back in bed for a long time. He is a man who has had that myoear- 
ditis but he has been abie to function, to be up and around and to re- 
main active and at work until he gets a severe fracture of some kind, 
when he is put on his back, without exercise and finally passes away 
with myocarditis. We have case after case where that occurred and 
usually where the chain of events is unbroken, where the employee has 
returned to work and subsequently died of myocarditis, the family has 
been able to recover damages. In cases where there has been a recovery 
and he has returned to work but subsequently died of myocarditis, 
the usual decision has been against the dependents of the employee. 
Where employees, while convalescing after serious fractures, die sud- 
denly and the medical examination shows the presence of a myoecardi- 
tis, no physician of standing can be found who will come in and 
testify in a case of that sort that there is any connection between the 
myocarditis and the injury. We do have a great many eases of dila- 
tation of the heart occurring at work while the employee is under 
some particular strain. He is lifting some unusually heavy load or is 
in a rather awkward position doing heavy lifting, when he has dila- 
tation and becomes sick, sometimes collapsing immediately. He sits 
around for two or three days and then has to go to work. Ultimately 
he may return and he may not return to work. We must decide a 
ease of that kind upon medical evidence, of course, and in many of 
the cases we measure the degree of disability that we feel is particu- 
larly chargeable to the accident. There may come a time when the 
heart compensates again from the results of the injury and then be in 
the same condition that it would have been irrespective of the injury. 

I was in Salem the other day and heard a case which was seen sev- 
eral times by Dr. White at the Massachusetts General Hospital. I was 
hearing several cases that day and I did not know that particular man 
was sitting in the court room. I never heard a worse case in my life. 
He had a syphilitie lesion of the aorta and some time last August had 
been pitched from the seat of a garbage wagon and in falling landed 
on his shoulder and left hand. He had been lifting heavy cans, and 
after he fell, moreover, the driver fell on top of him. He worked 
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right along up to that time. Upon examination it was found that he 
was suffering from syphilitic aortitis and the question was whether 
that had been affected by the injury; but the farthest we got that 
day was to read the report of the Massachusetts General Hospital, a 
large and long report. It was sent back to Dr. White several times 
and sent around from one part of the hospital to another. The report 
was very helpful. I think hospitals ought to send to Court somebody 
who is capable of reading the records. Usually it requires the com- 
bined efforts of the orderly who may be sent along with it, and the 
Industrial Accident Board member and the two or three physicians 
in the room to translate the record. 

We are doing a difficult work just as all Boards of that character 
are and we are doing it to the best of our ability. How well we do 
it in most of the cases depends upon the kind of assistance we get 
from the medical profession. I want to say that I think the suc: 2ssful 
operation of the Act in Massachusetts (it is generally conceded that 
our record here is very good compared to the other states) has been 
due to the class of physicians whose assistance we have been able to 
command. 


EFFECTS OF ACCIDENTS ON CARDIAC EMPLOYEES* 


W. Irvine CuarkK, M.D. 
Worcester, Mass. 


HE functional power of the heart depends largely upon the effi- 

ciency of the heart muscle. When a patient with heart disease has 
symptoms or shows by physical signs that the heart muscle is not in 
normal condition, functional tests may or may not give the examiner 
a fair idea of the ability of the heart muscle to do its work under the 
conditions imposed by the patient’s occupation. The best functional 
test of a worker’s heart is to put the patient to work at his regular 
task under medical supervision. Symptoms or physical signs will 
sooner or later give the clue as to the functional ability of the heart 
under these conditions. 


The effect of accident upon cardiae employees has played some part 
in cases coming before industrial accident board commissioners. The 
question involved in each case is whether or not the patient’s heart 
condition was aggravated by the accident, and, if so, whether partial 
or permanent disability can be ascribed or expected as a result. The 
problem may be stated as follows: Does accident, major or minor, 
as a rule, affect in any way the function of a diseased heart? If acci- 
dent does cause an undesirable change in the muscle’s ability to do 
work, is there any special type of accident in which this change fre- 
quently occurs? Let us take up the questions in order. Table I shows 
my experience in a factory having as an average 2500 employees. 
The results of this investigation suggest that accident has no effect 
on the worker with heart disease. It must be remembered that in this 
group of 45 patients with cardiac disease, all patients were placed, by 
the Medical Department, at work in which they would be no danger 
to themselves, to others, or to property, and few, if any, are employed 
at work where there is an accident hazard. However, many have re- 
ceived minor injuries both inside and outside the factory, and in no 
ease has the injury had any appreciable effect upon the man’s ability 
to work or upon his heart condition. In six patients there had been 
an infected wound at some period of the worker’s life; most of these 
were in connection with injuries which occurred outside of the factory. 
Again, in these cases, the added complication of a mild infection ap- 
peared to cause no change in the functional ability of the heart. In 
the group a definite history of rheumatic fever was obtained in 18 
cases, and a number of other cases gave history of tonsillitis. The 


*Read at the Annual Meeting of the American Heart Association, Boston, Mass., 
February 6, 1928. 
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number of accidents during the time of employment varied from one 
to twenty-seven in any one patient. 

In order to obtain information from a wider field, an effort was 
made to obtain statistics from various large manufacturing concerns. 
Eighteen members of the Conference Board of Physicians in Industry 
were asked their experience, and the replies after analysis form the 
second table. In addition information was asked from the Chicago 
Heart Association and from Dr. John Moorehead of the traumatic sur- 
gical service of the Post Graduate Hospital, New York City. 

In the group of physicians represented in the Conference Board, 
three had had eases in which they believed that injury had produced 
prolonged disability in patients with existing heart disease or had 


TABLE [ 


FIBRIL- — | INFECT-| NO. OF | PRES. | 
LAST SINCE | RHEUM.) ance. | 
ACCIDENT Acc. | 

Abr. 

R.F.A. 0 Finger 2 mo.) 0 0) 6 Good 8 years 
Lae. wnd. | 

S.A. 0 Wrist 1 yr. 0 0) 17 Good 7 years 
Abr. 

S.F. 0 Fingers 3. yr. 1 1 7 Good | 10 years 
Sprain 

S.M. 0 Knee 1} yr.| 0 0 6 Good 9 years 
Strain | 

S.H. 0 Back 1 yr.| 0 1 22 Good 9 years 

H.J. 0 0 0 0 0) 0 Good 5 years 
Lac. wnd. 

A.M. 0 Hand 3 yr. 0 0 5 Fair | 34 years 
Abr. 

W.R. 0 Leg 5S yr. | 0 0 5 Fair | 22 years 
F.B. 

CS. 0 Eye 2 yr.| 0 0 6 Fair | 17 years 

AS. 1 0 0 | 0 0 0 Poor | 12 years 
Abr. 

J.S. 1 Finger 3. yr. 0 0 3 Fair | 16 years 
Spr. 

8.V.S. 0 Ankle ls yr.| O |; O 4 Fair | 17 years 
F.B. 

O.H. 0 Eye 6 mo. 1 0 | 27 Good | 17 years 
Abr. 

H.I. 0 Finger 8 yr. 0 0 2 Good 8 years 
Fract. 

C.J. 0 Forearm S 7%. 1 0 5 Good 8 years 
F.B. 

C.A.J. 0 Eye 2 yr. 1 0 3 Good 8 years 
Cont. 

E.J. 0 Finger 1 mo. 1 0 3 Good 2 years 
Lac. wnd. 

J.J. 0 Face 4 yr. 0 0 4 Good | 15 years 
Abr. 

A.L. 0 Nose 6 yr. 0 1 2 Good | 16 years 

G.L. 0 0 0 1 0 0 Good 3 years 
Auto 

H.M. 0 Ace. 5 mo. 1 ] 11 Good | 17 years 
Cont. | 

Oo? 0 Knee 10 yr. oO | O 1 Good | 11 years 
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been followed by myocarditis. Ten had seen no ease in which cardiac 
disease either followed or was increased by accident, nor had they 
seen any cardiac case in which the normal disability produced by an 
accident was prolonged because of the condition of the patient’s heart. 

Seven replied that they had no records available. None of these, 
however, remembered any case in which recovery from an accident 
had been complicated by cardiac disability. Those who reported that 
in their experience cases of prolonged disability were known to have 
occurred in ecardiae cases following accident were Dr. C. H. Watson 
of the American Telephone and Telegraph Company, New York, who 
reported as follows: 


TABLE I—ConvrT’D. 


LATION : TION ACCS, | ABILITY 
ACCIDENT ACC. 
Spr. 
A.E.P. 0 Ankle 5 yr. 1 1 2 Fair | 15 years 
Cont. 
O.P. 0 Finger . 7% 0 0 1 Good 9 years 
W.O’'N. 0 0 0 1 0 0 Good 4 years 
Strain 
F.A. 1 Back 6 mo. 0 0 3 Fair 9 years 
1 Finger 
E.A. 0 Amp. 1 1 2 Good 5 years 
2 F.B. 
E.A. 0 Eye 1 mo. 1 0) 5 Good 2 years 
F.B. 
F.W.A. 0 lye 4 yr. 0 ? 5 Good 7, years 
Punct. 
G.B. 0 Wnd. Foot 1 mo. 1 0 3 Good | 11 years 
1 Cont. 
C.B. 0 Finger 5 yr. 1 0 9 Good | 12 years 
2 Punet. 
C.B. 0 Foot 3 yr. 1 0 9 Good | 15 years 
W.F.B. 0 0 0 0 0 0 Good 5 years 
Lae. 
A.C. 0 Finger 24 yr. 0 0 1 Good 2 years 
Myo. Punct. 
W.C. 0 Finger 1 mo. 0 0 1 Good | 26 years 
D.C.C. 0 0 0 0 0 0 Good | 14 years 
Knee 
J.E.D. 0 Cont. 6.7%. 1 0 6 Good | 12 years 
Abras. 
L.D. 0 Arm 10 yr. 1 0 4 Good | 10 years 
Abras. 
B.E. 0 Arm 3 mo. 1 0 1 Good 5 years 
F.B. 
H.H. 0 Eye 5 yr. 0 0 9 Good | 26 years 
J.H. 0 0 0 0 0 0 Good 8 years 
Abras. 
G.H. 0 3 Fingers 1 yr. 1 0 3 Good 3 years 
Cont. 
F.W.T. 0 Toe 9 mo. 0 0 4 Good 7 years 
Sprain 
H.S.V. 0 Finger 5 mo. 0 0 13 Good 8 years 
F.B. 
J.V. 0 Eye 7 days 0 0 8 Good | 12 years 
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TABLE II 

FIRM YES NO 
Eastman Kodak 0 1 
Yale & Towne Mfg. Company 1 0 
Cincinnati Milling Machine Company 0 0 
Chicago Heart Association 0 1 
Youngstown Sheet & Tube Company 0 1 
William Cramp & Sons 0 0 
Bethlehem Steel Company 1 () 
Commonwealth Edison 0 
Cheney Brothers 0 1] 
American Tel. & Tel. Company 1 0) 
Lehigh Valley R. R. 0 0) 
General Electric 0 0 
Post Graduate Hospital Traumatic Service 0 L 
American Rolling Mill 0 1 
International Harvester 0 0 
Westinghouse Electric & Mfg. Co. 0 1 
Philadelphia Rapid Transit Co. 0 1 
Tidewater Oil Company 0 1 
Norton Company 0 1 
Philadelphia Electrie Company 0 0 

10 

No Records or Experience ~_---------~--~- 7 


I have in mind a number of accidents of a trivial nature which have occurred 
to cardiac cases whose compensation balance has been extremely unstable. As a 
result of these trivial accidents heart failure has occurred and the cardiac has be- 
come a serious compensation problem. 

I think from the few instances I have in mind that a statement might well be 
made to this effect: it is our experience that serious, prolonged and costly disabling 
results may accrue from relatively trivial accidents occurring to elderly employes 
with a history of previous decompensation and in whom completely reestablished 
compensation has not occurred. 


Dr. L. A. Shoudy of the Bethlehem Steel Company, after a review 
of his eases of serious injury with complications, found four cases 
wherein the heart was the point of issue. 


CASE 1.—The patient aged fifty-two had second and third degree burns of the 
entire right and left legs and thighs. Following the burns, he developed a 
myocarditis which cleared, and he returned to his usual work. 


Case 2.—Burns of left leg, thigh and back. Developed myocarditis which cleared. 


CASE 3.—Patient aged fifty-seven was a known cardiac; no enlargement, no 
murmurs. He was a short, thick-set man, with barrel chest, and a large scrotal 
hernia. He was squeezed between cars, and it was necessary to repair the hernia. 
Following the operation he developed a low-grade pneumonia (?%) but recovered 
and four months later returned to work. Two months later he reported and com- 
plained of shortness of breath and said he ‘‘spit blood’’ and had pains in chest. 

Examination: Heart enlarged, sounds distant, irregular, weak, no murmur, pulse 
slow. Lungs: Abundance of moist rales in right lower lobe, posterior. He entered 
the hospital Aug. 4, 1927, where he developed a marked auricular fibrillation, 
and by fluoroscopic examination the heart was charted as markedly (60 per cent) 
increased in size. He left the hospital Sept. 17, 1927 against our wishes. Condi- 
tion today, unable to work. Just what connection exists, if any, between his acci- 
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dent of Feb. 18, 1927 and his present condition is hard to say because both our 
record and the hospital record state, ‘‘No murmurs, no permanent enlargement, 
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sounds diminished, no shocks, or thrills,’’ on admission. 


CasE 4.—Patient was injured April 11, 1925. There was fracture of the left 
frontal bone, no depression. Left eye was ruptured with loss of vitreous fluid. 
He was operated upon and the left frontal sinus drained April 11, 1925. On 
April 31, 1925 the left eye was removed. Uneventful recovery from both opera- 
tions. Previous to accident he enjoyed excellent health. There was no great shock, 
no concussion or other head symptoms. He returned to his work Dec. 7, 1925 and 
enjoyed good health until Nov. 16, 1926, when he reported, complaining of shortness 
of breath on exertion. 

Examination: Patient was thickset. Lungs were negative. Heart was irregular, 
fast, 92, with distinct flutter, no murmurs. He was sent to the hospital Nov. 19, 
1926; released from hospital Dec. 19, 1926. 

Diagnosis: Auricular fibrillation. He still has an irregular heart but works 
and enjoys good health. If there is any connection between the accident and 
cardiac condition I doubt it. 


Doctor Shoudy concludes as follows: ‘‘In our experience, the ecar- 
diaes, we know, are not ‘bothered’ to any known extent by the so- 
called minor accidents. We have a number of them working and I 
can say they are not often on our accident list.’’ 

Dr. W. W. Reynard of the Yale and Towne Manufacturing Company 
says, 

Minor injuries in the case of cardiac employees often become of such a serious 


extent as totally to incapacitate the employee, at least causing a much greater 
period of disability than is warranted. 


TABLE III 


ACCIDENTS WITH CARDIAC COMPLICATIONS, WORCESTER CrTy HOSPITAL 


LIVING—39 CASES DEAD—26 CASES 
Cause of Accident 
Auto 12 2 
Falls 18 20 
Miscellaneous 9 4 
Type of Injury 
Slight 16 6 
Severe 23 20 
Average 46 77.7 
Range of Age 16 to 78 59 to 89 
Condition, of Heart 
Enlarged 14 9 
Murmurs 22 3 
Weak Sounds 14 23 
Fibrillation 8 5 
Premat. Beat 7 2 
Blood Pressure 
Average 146/70 142/76 
Variation 235/100 to 212/120 to 
80/54 0/0 
Progress 
Heart Failure Recovery 9 Sudden death, Pul. Emb., Coronary 
Occlusion 7 
Heart Failure 5 
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The case of a man with edema of the leg from cardiae lesions offers a grave 
liability in the event of a slight abrasion of the leg on the corner of a box, for in- 
stance. 
We had the experience a short time ago of a man with moderate cardiac 
hypertrophy, moderate arteriosclerosis, and asthmatic tendencies. He received a 
slight burn on the lower legs. This did not heal as rapidly as usual, and the 
patient began complaining of coldness of legs, weakness, shortness of breath, and 
general debility. His Wassermann was negative, urine negative for pathology. 

I regret that the Chicago Heart Association had no available data 
on the subject. 

Dr. John J. Moorehead, Professor of Traumatic Surgery at the New 
York Post Graduate Hospital, says, 


I am sorry but have no statistics in relation to the effect of accidents on 
eardiaes nor does anything stand out in my memory of importance. 
to say that cardiaes as a class probably respond to trauma in the same way as the 
rest of the human family. Undoubtedly, I have had a number of ecardiacs who 
have been injured, but so far as I know, there has been no outstanding exacerba- 


My guess would be that chronic heart 


This leads me 


tion of their previous cardiae condition. 
disease has so compensated the system in general that in the event of external 
trauma no particular breakdown is evident. 


Dr. C. C. MeLaughlin, resident surgeon at Worcester City Hos- 
pital, has kindly searched the records of that institution for cases of 


TABLE 


IV 


TEN SELECTED CASES OF CARDIAC PATIENTS HAVING ACCIDENTS 


HEUM. HEART SEVERITY 
AGE INJURY HEART 
FEVER FAILURE ACCIDENT 
14 | Fraet. rt. Yes, 2 years| Aortic Insuf. | None Patient uncon- 
Frontal bone ago & Stenosis scious on admission 
14 |Fract. Humerus | Yes, 2 years| Aortic & Mitra!) None Arm caught be- 
Fract. Ulna Comp.| ago Regurgit. tween belt and 
Fract. Radius wheel of machine 
Fract. Acrom. 
(1) |Frae. shafts both] Yes, 37 Aortie None Falls in both cases 
45 humeri years ago Regurgit. 
(2) | Frae. tibia Luetie (?) 
50 |Coneussion of Yes, 24 Mitral None Fell downstairs 
brain years ago | Regurgit. 
and 29 Aur. Fib. 
years ago 
61 |Com. Frac. Tibia | No history | Myoeard. None Auto accident 
(Chr.) 
| Frac. Humerus No history | Myoeard. None Arm caught be- 
Compd. (Chr.) tween moving auto 
and telegraph pole 
5 |Frac. Humerus Yes Mitral Insuf. | None Bureau fell over 
on child 
59 |Disloe. of shoulder} No history | Arterioselerotic | None Fell down nine 
Heart Dis. steps 
49 |Frae. 8th and 9th} Yes, 32 Aortic & Mitral) None Struck by auto 
Ribs years ago Insuf. 
48 Frac. of Radius No history | Mitral Insuf. | None Struck by auto 
| Aortic Stenosis | 
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accident complicated by heart disease for the years 1920 to 1927, in- 
elusive. Eighty-five such cases occurred during this period, but only 
sixty-five were suitable for study because of some incompleteness of 
the record on all points desired. The results of this analysis appear 
in Table III. 

Of those surviving, Doctor McLaughlin selected ten histories of 
patients varying in age, in all of whom the accident was one of con- 
siderable severity. These cases I have analyzed and charted (Table IV). 


SUMMARY 


To return to the original question, does accident, major or minor, 
as a rule, affect the function of a diseased heart, the answer appears 
to be ‘‘no.’’ As a rule the diseased heart is unaffected by accident, 
but in a certain number of cases the exception occurs, especially in 
old workers, who have eardiae disease, or in the case of those who are 
on the edge of heart failure. In these cases, following an accident, 
the heart may show signs of failure which persists and progresses. 

In answer to the second question, there appears to be no special 
type of accident, which is invariably followed by heart weakness and 
failure. There is some evidence that cases with severe burns may 
develop myocarditis, but the few cases mentioned are not sufficient 
evidence. 


HEART STRAIN IN ITS INDUSTRIAL ASPECTS* 


Morris H. Kann, M.D., AND Samuet Kaun, M.D. 
New York, N. Y. 


HE effects of physical strain upon the heart and great vessels have 

been considered in their clinical aspects in the medical literature 
since the middie of the nineteenth century. Following the pioneer 
work of Peacock,’ da Costa,? Seitz,* Allbutt, and Roy,’ the condition 
became recognized as a clinical entity. To Allbutt the greatest credit 
is, perhaps, due for describing a large number of cases, clearly demon- 
strating the operation of overwork and stress in the production of 
cardiac disease—factors that had previously been overlooked or 
neglected by pathologists. The opportunities afforded in modern in- 
dustry, however, for the study of this subject have further elaborated 
our conceptions of it. 

The following group of cases so strikingly illustrates the significant 
features of heart strain that they almost speak for themselves. The 
term ‘‘heart strain’’ refers to the pathological effects of excessive 
physical strain upon the heart and great vessels, and stands so inter- 
preted in the literature that has evolved about it. 

From the persistence of symptoms in these cases, one is compelled 
to assume the occurrence of an organic condition at the time of the 
accident. Usually the symptoms that develop suddenly are referable 
to the heart and aorta and may be attributed to some unusual mus- 
eular effort or overexertion. A varying degree of physical disability 
results and lasts a variable length of time. 

The emphasis must be placed upon the subjective complaints of 
the patient because they are the outstanding features which bring the 
condition to our notice. It is the sequence of persistent cardiac symp- 
toms following sudden effort that gives the clinical picture its in- 
dividual character. 

CASE REPORTS 


CASE 1.—William B., a strong negro porter, fifty-two years old, worked unre- 
mittingly at his occupation for twenty-six years. While piling up cases weighing 
over 100 pounds each, after severe straining in a difficult and uncomfortable posture, 
he suddenly became unconscious. He does not know what followed. Immediately on 
awakening he felt a sharp, sticking, continuous pain localized in the xyphoid 
region; he was extremely pale and had a cold sweat. He felt as if he were dying, 
was very weak and dizzy, and completely exhausted; he was unable to stand up, 
had irregular palpitation and wa'’s gasping for breath. After an hour or more, 


*From the Department of Cardiovascular Diseases, Beth Israel Hospital and the 
State Department of Labor, New York City. 
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he went by street car to a physician; later he walked up one flight of stairs to 
his home where he remained abed for one week. 

The pain subsequently moderated; at times, however, it was sharp and severe in 
the sternal and xyphoid regions. He had dyspnea and palpitation even at rest. 
Often during the night, dozing off, he suddenly had to rise and even jump off the 
bed in order to be enabled to breathe. After ten or fifteen minutes, he could lie 
down again supported on pillows. 

Examination four months later revealed the heart apex felt slightly just within 
the nipple line. The right border was two inches to the right of the midsternal 
line. There was a loud overacting first sound with a peculiar hollow tone, and 
ringing accentuation of the aortic second sound. The rate varied between 96 and 
120 on different examinations. There were tender spots on the chest wall on the 
first rib, three inches to the right of the midline, and in the epigastrium just below 
the tip of the xyphoid. The blood pressure was 156/98; 144/98; 142/102; 160/100 
at various times, with slight pulsus alternans. 

The electrocardiogram showed the T-wave partially inverted in Lead III, and 
the QRS waves notched in all three leads. The vital capacity was markedly 
diminished, being about 50 per cent below the normal. 


Summary.—The sequence of events is so definite in this case that one 
cannot but relate the condition of the heart to the injury that the 
patient suffered. This case presents characteristically the severe 
sequel that may occur after extreme physical exertion. It is probable 
that the same work that resulted in the patient’s disability could have 
been accomplished without heart strain if it were not for the unusual 
posture he was in while at work and the poor leverage he could em- 
ploy in that posture. 


It cannot be doubted that a sudden organic change, possibly rup- 
ture of fibers at the base of the aorta, or even in the apex of the left 
ventricle took place. The classical findings of myocardial damage 
persisted, including cardiac pain, tachycardia, extreme weakness, 
diminished vital capacity, attacks of cardiac asthma, and electro- 
cardiographie changes. 


CASE 2.—The history of Antonio C., forty-two years old, is vivid and significant. 
For years he was a laborer, doing strenuous work. One day, while exerting the 
utmost effort to lift a heavy stone on to a wheelbarrow, he suddenly felt as if some- 
thing were tearing in the lower midsternal region. The pain was sharp and knife- 
like in character, situated below the costal margin in the left axillary line, and 
radiated up to both temples. It lasted from three to five minutes while the patient 
remained immobile at his wheelbarrow. He became dizzy; there was darkness be- 
fore the eyes, a cold sweat on the forehead, weakness, and faintness. After five or 
ten minutes he made an attempt to move the wheelbarrow, but found himself unable 
to do so. 

The patient walked home, about a mile, standing at rest every five or six blocks. 
The pain in the midsternal region and a peculiar drawing sensation in the temples 
continued unabated, and prevented sleep. 

He remained in bed for four weeks. During this time there were periods of 
marked weakness and a feeling of tightness across the chest. The pain, although 
gradually relieved, did not entirely disappear. At times he almost fainted when 
standing. After a month he was able to walk about slowly, with pain in the 
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lower sternal region which often increased and forced him to stop to rest. On 
moderate exertion, he had dyspnea and palpitation, and pain in the temples. He 
could not sleep on his left side on account of pain. 

During the two years that followed the injury to the heart he was totally dis- 
abled from work. He did light work at times. Once after two hours of work, the 
pain increased, he became pale and had a cold sweat, and had to be taken to a 
hospital. 

Examination two years after the accident showed the heart not enlarged. The 
pulmonie second sound was distinctly louder than the aortic. The pulse rate was 
96 per minute. The blood pressure was 144/84 mm. X-ray examination slowed 
the ascending portion of the aorta to be moderately wide. Vital capacity was 
slightly less than normal. Exercise induced a heart rate of 140. After two minutes, 
the rate was still high, 110 per minute. The electrocardiogram showed left 
ventricular preponderance. The R-wave was notched in its initial phase in Lead 
II, and in its terminal phase in Lead III, making the QRS interval wider than 
normal. The T-wave was isoelectric in Lead ILI. 


Summary.—The history in this case speaks for itself. Something 
happened as a result of excessive physical effort from which complete 
recovery had not taken place after two years. The patient still suf- 
fered from pain, especially after exertion. With greater effort, pallor, 
cold sweat, and increase of pain compelled him to rest. 

Although the heart was not enlarged, the electrocardiogram sug- 
gested the possibility of subendothelial damage in the wall. The aorta 
showed slight widening. 

It is difficult to define precisely the lesion in this case. Strain pos- 
sibly increased the pressure in the aorta which may have caused a 
tearing of the elastic and connective-tissue fibers in the wall of the 
aorta. 


CASE 3.—The case of James W., aged thirty-eight years, illustrates the im- 
mediate onset of auricular fibrillation in consequence of heart strain. This sturdy 
Polish laborer had been working at his occupation for five years. One day he 
forced his head, arms, and shoulders through a door in the fire box below a boiler 
to repair one of the displaced bars inside; but after entering, he could not wedge 
himself out for half an hour. During this time he was exerting himself strenu- 
ously and perspiring profusely. While in this endeavor to release himself, he 
felt a continuous, severe localized pain below and outside the region of the left 
breast. This did not radiate and was associated with palpitation and some dif- 
ficulty in breathing. He remained disabled for a considerable time after, suffering 
with dyspnea and persistent pain and palpitation. 

Examination showed a markedly enlarged heart with rapid auricular fibrillation, 
pulse deficit, and evidence of a preexisting mitral stenosis and regurgitation. This 
case illustrates well the aggravation by heart strain that may result in a _ pre- 
existing heart lesion. 


Case 4.—Fred R., a mechanic thirty-seven years old, was pulling a heavy wind 
organ, When he was suddenly seized by a severe sharp momentary pain localized 
below the left nipple, and a sense of suffocation. He rested, seated, for about two 
hours, with a feeling of extrefme weakness and tenderness below the left breast. 
The next day he undertook only supervising and stopped work after several hours. 

Subsequently he had dyspnea and palpitation and dull precordial pain after ex- 
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ertion, such as climbing steps or crossing a street rapidly; and he often felt 
irregular heartbeats. 

Physical examination five months later showed the heart enlarged to the left 
and rather rapid—90 beats per minute. The apex beat was just beyond the nipple 
line in the fifth space, in which region there was a tender spot on the sixth rib. 
The blood pressure was 122/82 mm. 

From available tables the patient’s vital capacity was 25 per cent below the 
normal. The electrocardiogram gave no data of interest besides a tendency to 
preponderance of the left ventricle. A teleroentgenogram showed slight enlarge- 
ment of the heart both to the left and right, but the aorta was of normal width. 
There were signs of mild hyperthyroidism with slight digital tremor. A year 
later the basal metabolic rate was +20. 


Summary.—The patient was suddenly seized by a sharp pain in the 
region of the heart apex with a feeling of suffocation and extreme 
weakness. Subsequently he had a tender spot on the precordium and 
pain, dyspnea, and irregular heart action after exertion. A myo- 
cardial change was produced by strain and in the process of healing 
there was hypertrophy of the left ventricle. 


CasE 5.—Emil O. was a robust iron worker, fifty-nine years old. While lifting 
the end of an iron railing weighing 1500 pounds, he suddenly felt a severe, sharp, 
burning pain radiating from the right upper abdominal region, obliquely to the 
precordial and left pectoral regions. He screamed with pain and distress, was 
unable to catch his breath, and had darkness before his eyes. He was assisted 
by two men to a hospital where he remained under observation for two weeks. 
The pain across the front of his chest persisted, somewhat moderated, but in- 
creased with exertion. The heart was found slightly enlarged to the left, its 
border being beyond the nipple line. The apex beat was barely palpable, and the 
sounds were of poor muscular quality. There was a tender spot on the third and 
fourth ribs, 2 inches to the left of the midsternal line. 

The blood pressure, on different occasions, was 200/112; 236/110; 220/118, with 
distinct pulsus alternans. The liver was considerably enlarged below the free 
border and there was moderate pretibial edema. The vital capacity was greatly 
reduced. The electrocardiogram showed right bundle-branch block. 


Summary.—Suddenly, following great strain in lifting, the patient 
had the typical pain and other symptoms which indicate strain of the 
heart muscle. We must assume from the labor in which the patient 
was engaged, since there were no symptoms, that his heart condition 
was at least able to endure the strain of his occupation. Without 
doubt, certain arterial changes that come with age had already initi- 
ated changes in the myocardium, but these were not sufficient to 
disable the patient in any way. It may be assumed that the heart 
strain in this case resulted directly from the injury, as an aggravation 
of his previous condition. 


CASE 6.—Charles W. was an electrician, twenty-six years old. While lifting 
a transformer weighing 150 pounds, he felt a sudden sharp knife-like pain along 
the nipple line from the left shoulder down to the lower left costal margin, with 
a sudden, quick and irregular beating of the heart, both of which lasted about 
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two minutes. He remained standing for a few minutes, immobilized by the pain, 
but continued to work more moderately, feeling fatigued. 

The pain returned that night after supper as a steady pressing sensation just 
below the left nipple region; it lasted all night and was associated with some 
palpitation. In the morning the pain was greatly relieved but it recurred two 
days later as a dull pain over the lower precordjum. The patient remained at 
home and abed for two weeks, and then returned to lighter work. 

Since then he had dyspnea, rapid heart action, and palpitation on ascending 
hilly ground or after moderate exertion such as his present work requires, 
which consists of climbing poles. Recently, dizziness and scotomata appear after 
exertion, but never faintness. The pain has recurred three or four times and is 
relieved by resting for about an hour. 

The heart was not enlarged, and presented a normal systolic impulse. There 
were frequent ventricular premature beats, most of these not transmitted to the 
radial pulse. The aortic second sound was less marked than normal. The rate 
seated was 72, including extrasystoles; standing, it was 80. The blood pressure 
was 126/86 mm. The extrasystoles showed very low pressure. The vital capacity 
was 11 per cent below the normal. 

The electrocardiogram showed frequent ventricular premature beats arising from 
the base of the right ventricle. The premature beats occurred early, producing 
no effect on the radial pulse. 


Summary.—The sequence of events is so definite in this case that 
one cannot but relate the condition of his heart to the injury that the 
patient suffered. Some definite organic change resulted from the 
excessive sudden strain which he endured at the time of his accident. 
It is not usual for a heart which has suffered from a strain of this 
character to undergo absolute restoration to normal. 


ETIOLOGY 


Strain of the Healthy Heart.—Like disease, health is also a relative 
term. In harmony with the liberal interpretation of the compensa- 
tion laws, we must assume for practical purposes that strain of the 
healthy heart is possible. This implies the acceptance of the generali- 
zation that the heart is healthy from a labor standpoint if a man is 
able for a long period to pursue his strenuous occupation without dis- 
tress and without long periods of absence from work. As our cases 
suggest, heart strain is an outcome of extreme or prolonged exertion. 

Occupation.—As long as human effort is utilized to drag, lift, pull, 
or push weights that should be moved by mechanical apparatus, there 
will inevitably be disastrous effects upon the human organism in con- 
sequence of strain. This applies to all occupations where effort of 
this nature is demanded. With the changing conditions and enlighten- 
ment in the industries, it will apply more to some occupations than to 
others. It will take its human toll inevitably until it becomes recog- 
nized that the power of muscle in the human machine must not be 
stressed to the extreme. ‘here is an exacting compulsion of labor in 
industry without sufficient regard to the conservation of the energy 
of the individual, especially in certain occupations. Thus forgemen, 
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riveters, hodmen, stone masons, sailors, soldiers, longshoremen, black- 
smiths, porters, metal workers, and miners are still compelled to exert 
great and often sudden and violent effort while at work. 

The part of stress in the causation even of chronic cardioarterial 
diseases comes out plainly when such eases are considered in sufficient 
numbers. When large numbers of persons engaged in laborious eall- 
ings are contrasted with the large numbers of those whose pursuits are 
mechanically less urgent, a predominating excess of cardiovascular in- 
volvement in the laborers is found.* As an occupational effect, there- 
fore, chronic cardiac disease is most frequent among these classes of 
workers. 


In the production of acute or primary cardiac strain, however, the 
occupation of the individual is not of material importance. The heart 
of a man engaged in strenuous labor is enabled by adjustment to sup- 
port rather severe physical exertion. Similar, or even milder, sudden 
exertion in a man unaccustomed to it, is likely to produce heart strain. 

Of 17 cases of primary heart strain recently examined by us, the 
occupations were given as follows: Laborers, 5; helpers on trucks, 2; 
mechanie’s helper, 1; mechanic on wind organs, 1; porter, 1; shipping 
clerk, 1; iron worker, 1; electrical worker, 1; plumber’s laborer, 1; 
janitor, 1; driver, 1; furnace tender, 1. 

Chronic Infections and Intoxications——The previous impairment of 
the cardiac muscle may, on general principles, be assumed to play an 
important contributory part in the causation of heart strain; although 
a large number of cases must be critically analyzed before such gen- 
eral assumptions can be substantiated. 

Previously Existing Heart Disease —Preexisting heart disease is often 
discovered at the time complaint is made of the symptoms developing 
during work. The forms of heart disease thus discovered usually fall 
into the classical valvular and myocardial conditions, presenting the 
typical signs. Overexertion will at times produce precordial pain 
which previously was not felt to any marked degree in a heart already 
diseased, and may induce changes in the heart rate as well as initiate 
disturbances which lead directly to cardiac failure. In these cases, 
therefore, the question of aggravation of a previously existent heart 
condition must be considered. 


Age.—In patients over forty years of age, it is usual to find a degree 
of substitution of fibrous for elastic tissue in the aorta with consequent 
lessened elasticity of the wall. It is in this period of life that per- 
manent cardiovascular injury due to strain may take place. 

Sex.—It is natural to expect males rather than females to develop 
heart strain in industries, because of the greater liability of the former 
to sudden physical exertion. Cases of heart strain and consequent 
eardiae pain in women who have undertaken sudden physical stress 
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in their homes, however, are known. <A case of rupture of the aorta 
in a healthy woman has been recorded during the pains of labor and 
childbirth.? 


MECHANICS OF THE CIRCULATION IN HEART STRAIN 


Although the mechanism of the cireulation allows for a rather wide 
field of responsiveness to effort, there are definite limits beyond which 
any attempt on the part of the heart and aorta to maintain adequate 
circulation is organically injurious to these tissues. The normal heart 
naturally adapts itself to those stresses which, in various degrees, we 
all have to encounter. We must, however, be able to recognize the 
signs of any overstepping of the normal limits of the heart’s re- 
sponsiveness. 

The various effects of stress upon the heart may be considered with 
regard to the amount of the stress, the frequency of repetition or 
intermittence of the stress, the time allowed for rest and recovery, 
and the previous training of the heart to receive the stress to which it 
is exposed. These aspects are particularly significant when considered 
from an industrial standpoint. 

It is mainly in the laborious industries that strain affects persons of 
otherwise healthy body. By a single or persistent muscular effort the 
organs of the circulation may be urged to a menacing or hurtful de- 
gree. Efforts of less severity may tell upon a vascular system already 
somewhat impaired by other causes. The injury, in each instance, 
particularly impairs the contractile power of the heart muscle fibers.* 

It appears probable that the principles which underlie the working 
of the normal heart also hold good for the behavior of the heart during 
overstress. Since stretching in a rather wide measure increases the 
contractile power of the heart muscle fibers, the heart under stress 
dilates. With further dilatation, as in fatigue, the tone lessens. The 
tissue fibers completely recover, however, without any persisting or- 
ganic change.® With heart strain, there occurs an actual stretching of 
the muscle fibers beyond the limits of their elasticity with a perma- 
nent change in the intracellular and interfibrillary structure, and loss 
of contractile power due to the organic change.'® As long as the fibers 
of the heart or aorta have not been mechanically stretched beyond the 
limits of their elasticity, heart strain cannot be said to have occurred. 


PATHOLOGY 


From a pathological standpoint, heart strain is the effect of stress 
or repeated stresses upon heart muscle, with resultant stretching of 
the fibers beyond their elastic limits. The occurrence of the particular 
alteration in muscle fibers as a result of mechanical stress is obviously 
very difficult either to prove or to disprove pathologically. But the 
pathological dilatation of the heart which may occur clearly implies 
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the existence of some structural change in the heart muscle which 
interferes with the normal transformations of energy, of which 
visible contraction is the outward sign. The suggestion that strain 
of the muscle fibers, by permanently altering their elastic state, allows 
the heart passively to dilate to excess, appears to provide an adequate 
explanation of the dilatation and at the same time places it in the 
category of pathological rather than physiological dilatation." 

It is relatively seldom that pathological examination of the heart 
ean be made promptly after it has endured acute strain. The oppor- 
tunity arises only when the strain has caused prompt supervening 
death. In such eases, there is usually found partial or complete rup- 
ture of the heart or aorta at the site of a preexisting aneurysm or of 
extensive degeneration in either location. 

Post-mortem pathological findings in a patient who has shown symp- 
toms of heart strain some years before death cannot be assigned with 
any precision to the various factors involved in producing the lesions 
found. However, certain morbid processes are attributable to pre- 
viously existing diseases; others, particularly in the vessels, to pre- 
vious deterioration as a result of chronie stress, while still other lesions 
may be considered, by exclusion, the result of the acute strain under 
consideration. 

An analysis of more than twenty cases that typically belong to this 
group permits us to present a clinical survey of the symptoms and 
industrial aspects of acute organic heart strain. 


SYMPTOMS OF ACUTE HEART STRAIN 


Onset.—Characteristically, the symptoms of acute heart strain arise 
during or almost immediately after the performance of some strenu- 
ous work. The organie lesion is brought on at the time of greatest 
cardiac stress and maximal aortic pressure, and these are at their 
highest during the period of exertion. When no symptoms develop 
immediately, the diagnosis of acute heart strain is not tenable. If the 
lesion remains for a time symptomless, it must be considered an effect 
of chronic stress. As closely as possible this principle of the immedi- 
ate succession of symptoms following effort should be adhered to in 
determining the causal bearing of the particular muscular feat upon 
the subsequent disability. 

Pain.—Pain ever the region of the heart or behind the sternum is 
usually the first development in cases of heart strain. It is charac- 
teristically severe, often of a tearing nature, but sometimes sore, 
aching, knife-like, shooting or burning in character. Or, it may be 
typically anginal, with a sense of constriction across the chest. It is 
usually localized below the left breast, or may radiate down from the 
shoulder to the left costal margin, or to the right of the sternum, or 
down the left arm. It may be severe enough to double the patient 
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over in distress, or for a while be felt merely as a numbness or oppres- 
sion in the chest. 

The significant features about the pain are its close relation in point 
of time to the muscular effort, and its persistence or subsequent recur- 
rence after further exertion. If the patient becomes unconscious with 
the immediate strain, the pain is felt as soon as he recovers con- 
sciousness. 

Weakness—With the pain, there is a sense of weakness which im- 
mediately disables the patient and prevents him from resuming any 
strenuous work. It may be extreme enough to compel him to sit down 
or lie down wherever he may be, with a feeling of faintness even on 
the slightest motion. There may be dizziness and a sensation of dark- 
ness before the eyes, and buzzing in the ears. The onset may occur 
with sudden unconsciousness, the patient falling in collapse when 
the effort has been extreme. He may faint after a varying period of 
rest, when he again attempts work. 

Dyspnea and Palpitation—Associated with the pain and sense of 
constriction or burning in the chest, there is usually marked shortness 
of breath. This may appear as an actual gasping for breath which 
sometimes becomes alarming. It may last for a long time or be more 
or less temporary with the onset, and recur under the stress of re- 
newed activity. Later, in severe cases, it may assume the type of 
cardiac asthma, with nocturnal distress, in which the patient is sud- 
denly compelled to sit up, breathless, for a time. 

Palpitation is often felt simultaneously with the occurrence of heart 
strain. Often there is a marked irregularity due to premature beats. 
This is exaggerated by effort, such as attempting any work or even 
walking a moderate distance. 

Disability —A certain degree of disability and limitation of the field 
of eardiae response is a cardinal symptom of heart strain. The pa- 
tient is unable to support any exertion without some degree of dis- 
tress, pain, dyspnea, palpitation, and weakness. While at rest, how- 
ever, he may be quite comfortable. 

Heart Failure.—In the more severe eases, or in patients who make an 
effort to continue their work, dyspnea, edema of the legs and other 
symptoms of heart failure ensue. These symptoms are a prompt 
sequel to rupture of an aortic cusp. Extreme orthopnea, @ cardiac 
asthma, and cough may develop owing to congestion of the lungs. In 
most cases, however, these symptoms develop only long after the oe- 
currence of primary heart strain. 

Death from Primary Heart Strain.—Sudden death may occur during 
or immediately after the performance of extremely severe muscular 
effort. When this happens, the circulatory system has probably been 
predisposed to a fatal injury by preexisting disease or weakness which 
impaired the heart’s efficiency. Rupture of an aortic aneurysm or of 
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the heart itself is the usual reason for sudden death due to strain, and 
death may be delayed even for a few days after this event in rare 
eases. It has been thought that death may occur after the onset of 
heart strain from cardiac inhibition caused by severe pain 


PHYSICAL SIGNS 


Immediately after the occurrence of heart strain the physical signs 
will vary from the very slight and equivocal ones of simple tachy- 
cardia to those of collapse with great cardiac disturbance, and will 
depend upon the lesion caused by the strain. The pulse is usually 
small, feeble, and rapid. It is frequently irregular with premature 
beats, and occasionally very rapid as in an attack of paroxysmal 
tachyeardia. Auriecular fibrillation may be initiated by heart strain, 
and may persist or last only a short period of time and recur sub- 
sequently in paroxysmal attacks.1*7 With the progress of time, the 
area of cardiac dullness becomes enlarged and the sounds may be in- 
distinet and feeble or short and sharp. This, of course,. indicates a 
severe affection. In milder cases, the signs gradually disappear and 
the heart becomes apparently normal. 

After exertion, the pulse rate quickens and there is manifest short- 
ness of breath. In a large number of eases there is heard a rough 
murmur over the apex and aortic area as evidence of an atheromatous 
change that may have existed prior to the injury. 

Tender spots on the chest wall in heart strain are an important and 
significant sign in these cases, closely related to the complaint of pain. 
Several tender spots may be elicited, usually localized over the ribs 
in the region of the heart apex or the precordium. These tender 
areas on the chest wall have a practical clinical value in diagnosis.** 

Although pulsus alternans occurs only in the very severe cases, the 
polygraphie tracings will occasionally reveal it when otherwise it 
might be overlooked. The blood pressure varies and is usually some- 
what elevated, both systolic and diastolic. 

The electrocardiogram indicates left ventricular predominance. It 
may show myocardial changes by inversion of the T-wave in any of 
the leads; and in a few cases, intraventricular heart block may indi- 
eate myocardial injury. 

The vital capacity in these cases is reduced, sometimes only slightly, 
but with a severer assault, considerably. 

It will thus be seen that there are no characteristic features in the 
physical diagnosis of heart strain. The signs vary with the previously 
existing heart condition and with the lesion due to the strain. 


DIFFERENTIAL DIAGNOSIS 


Inasmuch as the physical signs of heart strain are not very con- 
stant, no exact conclusions can be reached by considering these alone. 
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When, however, the symptoms and etiological history are consistent 
and the physical signs are suggestive and not contradictory, the pa- 
tient must be given the benefit of the doubt as to the disability from 
strain of the heart. 

It is our duty, however, in cases of alleged heart strain to differen- 
tiate between that and other painful affections of the heart. In many 
cases, it is also necessary to exclude any other condition which will 
produce the weakness and other distressing symptoms that may have 
existed prior to an alleged overstress, such as the various forms of 
angina pectoris. Irritable heart often gives physical signs which are 
suggestive; and in fact, sometimes this condition is the consequence 
of heart strain. Injury or strain of the pectoral and skeletal muscles 
must not be interpreted as cardiac in origin. Pain of a reflex, neu- 
ralgic nature must also be excluded. . 

We have, therefore, to consider not one aspect alone in this condi- 
tion, but we must weigh in the balance the entire clinical picture, in- 
cluding the etiological factors, the clinical symptoms, and the physical 
signs indicating cardiac change and disability. 


PROGNOSIS 


Heart strain of whatever degree may not be dismissed lightly, be- 
cause in point of time it is a long enduring condition. The prognosis 


depends upon the severity of the strain and type of eardiae lesion 
produced. In general, improvement does not take place sufficiently 
to enable the claimant to resume a laborious occupation. The healing 
processes in such a mobile organ as the heart are very slow. The 
symptoms persist for an indefinite period and, with strenuous exer- 
tion, may be aggravated. [Extrasystoles may recur under the prov- 


oeation of slight exertion. 

A period of one year may be assumed for practically total dis- 
ability during which time the patient must rest completely. Another 
year is allowed for partial disability during which time the patient 
will be able to do light work. In the more severe cases, the disability 
may be a total, permanent one. In the less severe cases, it may be a 
partial, permanent one. In the milder cases, the patient may be able 
to resume his work after a year or two. It is difficult to prognosticate 
in more definite terms. 

In arriving at an opinion as to whether a patient is or is not 
able to work, the gross physical signs alone are often inadequate 
criteria. The duration of the symptoms cannot be predicted. The 
patient’s youth and length of abstinence from work are favorable 
factors in the prognosis. ‘The prognosis will, of course, depend also 
upon whether the heart was previously sound or not. 
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TREATMENT 


For the often severe symptoms of onset of heart strain, the treat- 
ment must be symptomatic and stimulating. The patient must be put 
to bed, with cold applications to the heart, and venesection if there is 
venous congestion. The acute dyspnea and collapse require stimu- 
lants, such as brandy or coffee, hot baths, and mustard pastes applied 
to chest and bacx of neck. An intravenous injection of some prepara- 
tion of digitalis is often striking in its effects; it can be followed by 
subcutaneous injection of some digitalis preparation plus epinephrin. 
Even if the patient rapidly recuperates, complete rest should be en- 
forced for as long as possible. Signs of dilatation and a persistently 
rapid pulse eall for great caution and for avoidance of all physical 
exertion. 


For the sake of emphasis, the subsequent treatment might almost be 
summed up in one word—prolonged rest. Some weeks or months are 
none too long in a mild case for complete physical and mental repose. 
In general, a period of one year should be allowed for total disability 


during which time the patient remains under medical supervision and 
takes as much rest as possible. 

This must, of course, be supplemented by general hygienic meas- 
ures that are so necessary in the processes of cardiac repair. Moderate 
doses of digitalis are a great aid in restoring the tonicity of the heart 
muscle. The time for return to work is indicated in the prognosis 
above. It may require several years before a patient can resume even 
ordinary activity. The return from complete rest to full activity must 
be made very gradually. Light manual work, such as sitting at a 
table without strain or exertion, may be done some months after the 
accident. The patient can then continue with moderate work, such as 
does not entail heavy lifting, climbing, or strenuous exertion. Often, 
however, the disability remains total and permanent. This is best 
illustrated by the eases cited in this report. 

What can be accomplished by care and prolonged treatment is 
shown by the remarkable results obtained by da Costa in many very 
severe cases among Union soldiers of the Civil War. Many of these 
were again able to perform strenuous work and lead active lives after 
suffering heart strain. 


HEART STRAIN AND COMPENSATION CLAIMS 


In relation to heart strain, ‘‘accident,’’ in the meaning of the Com- 
pensation Law is held to include some unexpected or unforeseen oc- 
currence of physical or physiological nature arising out of and in the 
course of a workman’s employment, which produces a disabling heart 
condition, aggravates a preexisting heart condition, or causes sudden 
eardiae death. 
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From a compensation standpoint, the previous eixstence of symp- 
tomless lesions predisposing to the development of heart strain is im- 
material. As an accidental development the liability for the sudden 
disability of the patient falls upon the acute stress or the immediate 
exciting cause. 

It is very necessary to establish certain criteria and principles as a 
basis upon which judgment in any particular case may rest. These 
must be sufficiently broad to inelude all eases in which the causal re- 
lationship between the accident and the injury is evident, and yet 
restricted enough to permit of no question in any case that may arise. 

Several criteria serve to form a clear cut differentiation in analyz- 
ing a particular ease: 


1. Immediate onset after exertion with 
2. Symptoms of cardiae disease 
3. Pain 
Immediate disability 
5. Physical findings 


First: The onset of acute heart strain is sudden, immediately follow- 
ing excessive exertion. It is a common but satisfying fallacy on the 
part of the laity to trace an ailment to a long antecedent cause. Un- 
less symptoms of heart strain are immediately consequent on the 
alleged accident, a causal relationship cannot be recognized. 

Second: Symptoms of a eardiae affection develop immediately, vary- 
ing from some degree of faintness and momentary dizziness and pallor 
to collapse, with profuse cold sweat and even unconsciousness. Dysp- 
nea and palpitation may be very conspicuous and the occurrence of 
irregular heartbeats gives a sensation of smothering or of a lump in 
the throat. 

Third: In all cases, immediate pain referable to the heart and aorta 
is a prominent complaint. This may be extremely severe and per- 
sistent. 

Fourth: The same strain as previously endured in the occupation 
cannot be immediately undertaken. The patient prefers to rest or 
to do very light work, but may find even that fatiguing. An attempt 
may be made to resume or continue the routine work, but strenuous 
exertion will be found to produce distressing symptoms and cannot be 
continued. 

Fifth: The suggestive physical signs are discussed above. 


SUMMARY 


1. Six eases are presented which developed cardiae symptoms fol- 
lowing sudden strenuous effort in the course of their occupations. 
More than twenty cases of a similar nature have been observed. 
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2. The persistence of the complaints and the disability suggest the 
development of some organic change in the heart or aorta the nature 
of which, because of the lack of pathological evidence in these eases, 
ean only be surmised. 

3. This imposes a more limited and definite significance to the term 
‘‘heart strain’’ from an industrial standpoint. 

4. Criteria are offered for the appraisal of such cases as regards 
their compensation aspects. 
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A CASE OF COMPLETE HEART-BLOCK WITH INTERESTING 
REACTION TO DRUGS 
E. H. Drake, M.D. 
PORTLAND, MAINE 
HE following case of complete heart-block is reported because of 
the interesting behavior of the heart under drug treatment. 


G. S., male, aged twenty-nine years, a carpenter, was brought by Dr. J. M. 


Bischoffberger of ‘Naples, Maine. 


Fig. 1.—A-V block with complete dissociation. Auricular rate 105, ventricular rate 
30. Low voltage complexes, showing slurring and broad S-waves. High Ti and T:. 


Complaint: Shortness of breath and fainting attacks. 

Family History and Habits unimportant. 

Past History: Patient denies rheumatic infections and venereal disease. He 
had two mild attacks of wry neck and influenza while in army service in 1918; he 
was only moderately ill and was off duty ten days. He was accepted for life in- 
surance in 1923. 

Present Illness: Six weeks previously he had an acute respiratory infection, 
thought to be influenza, accompanied by distress in the abdomen and pain in the 
side, said to be pleurisy. Immediately afterward he noticed shortness of breath 
while shoveling snow. A week later while helping to push a bus up a hill, he was 
short of breath again and had ‘the first fainting attack, a sudden loss of conscious- 
ness for a few seconds without convulsive movements. He was seen by Dr. Bischoff- 
berger who found the pulse and temperature elevated, the latter 102°. Within 
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a few days the temperature had fallen to normal, the pulse to about 30 per minute, 
and attacks of loss of consciousness began again. Dyspnea had not been noted 
since he had remained in bed. He had no cough or peripheral edema. There 
were no symptoms referable to any but the cardiovascular system. His weight was 
130, a loss of 9 pounds. 

Physical Examination on March 14, 1926, five weeks after the first fainting 
attack : 

Pulse, 30; temperature, 98.2°; respiration, 20; blood pressure, 145/55; weight, 
130, and height, 63 inches. 

Arteries were soft. Pulses collapsing, equal, and synchronous. 


Patient had no bad teeth, but some pyorrhea was present. Tonsils showed no 
apparent disease. Reflexes were normal. No rash or nodules were observed. In 


Fig. 2.—Partial A-V block: 2:1. P-R 0.2 to 0.28 sec. Auricular rate 45, ventricular 
rate 90. Record taken following administration of thyroid. 


the jugular pulse one large and three small waves were seen. Heart: Apex was 
in the 5th interspace 10 em. from the midsternal line, and 1 em. outside the mid- 
clavicular line. There was an apparent increase in the right border of dullness. 
No thrill or abnormal pulsation. Heart was regular. Loud systolic murmur was 
heard over entire precordium and in left axilla. A long aortic diastolic murmur was 
audible beneath the lower sternum and in the aortic area. Three short muffled 
sounds could be heard in nearly every diastole, corresponding with the smaller 
waves in the jugular pulse. No abnormality could be found in the lungs or abdomen. 
Liver, spleen, and kidneys were not felt. 

Electrocardiogram (Fig. 1) showed A-V block, complete dissociation, with an 
auricular rate of 105 and ventricular rate of 30. Broad S-wave in Leads I and II. 

Patient was advised to enter the Maine General Hospital, which he did. During 
his three weeks stay there, he had no fever and two Wassermann tests were negative, 
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as were also two blood cultures. Leucocyte count on entrance was 12,300. Urine 
analyses were negative. 

On March 15, his pulse was 30. He had two Adams-Stokes attacks during the 
previous night. Barium chloride, 20 mg. every four hours, were ordered. An x-ray 
plate of the heart showed: ML, 9.3 em.; MR, 6.5 em. Total transverse diameter 
15.8 em., with total internal transverse diameter of the chest 27 em. Vessels 5.8 em. 

March 16. Heart rate was 25/30 during previous day. An irregularity ap- 
parently due to occasional ectopic beats was noted. 

March 17. Barium chloride was increased to 40 mg. every four hours. 

The patient continued to have several Adams-Stokes attacks daily, and on 
March 19, after 480 mg. of barium chloride had been given in four days, the electro- 
cardiogram showed complete block, with an auricular rate of 110 and a ventricular 
rate of 28. The barium chloride was discontinued. On this date cough appeared, 
and moist rales were noted at both lung bases, which persisted for two days. 


Fig. 3.—Partial A-V block; 2:1. P-R 0.4 sec. Auricular rate 76, ventricular rate 38. 


- On the morning of March 20, thyroid extract, three grains daily, was begun. 
During the following night the pulse was 50, and on the morning of March 21, 
it was 80. This was the first night without Adams-Stokes attacks. Fearing that 
the ventricles would be unable to follow a more rapid rate, the thyroid extract was 
eancelled. During the day the heart rate varied from 45 to 80 and the electro- 
eardiogram (Fig. 2) showed an apparent 2:1 block, a ventricular rate of 45 and 
P-R interval of 0.2 to 0.28 see. There were periods of normal rhythm alternating 
with periods of 2:1 block. At 11 P.M. on March 22 the pulse again dropped to 25 


oo 20, 


and thyroid extract was resumed. The pulse rose to 45, and the electrocardiogram 
(Fig. 3) on Mareh 24 showed an apparent 2:1 block, with P-R interval 0.4 see. 
Polygram (Fig. 4) on March 25 demonstrated two blocked ‘‘a’’ waves in each 
eycle. With this second trial 6f thyroid extract, the pulse ran from 30 to 45 and 
on March 26, thyroxin was ordered in 0.4 mg. doses. There was no evident change 
in pulse rate, and on Mareh 29 thyroid extract in six grain daily doses was re- 
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sumed. There was an occasional fainting attack. On April 2 the pulse rate was 
40, with bigeminy, and the electrocardiogram (Fig. 5) showed a peculiar irregularity, 
probably due to complete A-V dissociation, with block of the pacemaker or bigeminy 


Fig. 4.—Partial A-V block; 3:1. Auricular rate 90, ventricular rate 30. 


seats 


Fig. 5.—A-V block, complete dissociation. Auricular rate 95, ventricular rate 38. 
Bigeminy of ventricular beats. 


of the ventricular rhythm. The patient was discharged from the hospital ‘‘ against 
advice. ’? 

For two weeks after leaving the hospital, the pulse was 30 to 36, with one rise 
to 65. On April 16, Dr. Bischoffberger increased the thyroid extract to ten grains 
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a day, which was followed after one day by a pulse of 80. This dose he continued 
for five days, the pulse being from 60 to 70. On April 21 the patient complained 
of hot flushing sensations and nausea. He vomited several times; the thyroid 
extract was stopped, and he was given a hypodermic injection of morphine and 
atropine. No more thyroid was given and the pulse averaged 60, without further 
Adams-Stokes attacks. 

He was seen by me at his home on May 16, 1926. Blood pressure was 170/90. 
He had no congestive failure; his pulse was regular, 64, sitting, 56, lying. Poly- 
gram showed normal rhythm, rate 58, with A-C interval of 0.23 see. Late in May 
there was another drop to low pulse rate, with Adams-Stokes attacks for a few 
days. 

The patient was seen again on November 17, 1926. There had been no slow 
pulse and no fainting attacks for five months, and he was walking about with little 


Fig. 6.—Normal rythmn, Rate 77. QRS 0.12 sec., with broad S-wave (intraven- 
tricular block). Inverted Ts. 


shortness of breath. Electrocardiogram (Fig. 6) showed normal rhythm, rate 77, 
P-R interval 0.16 sec., intraventricular block more pronounced than before and 
beginning to resemble left bundle-branch block. He was working every day as a 
carpenter. 

The patient was seen again on August 19, 1927. He was still working as a 
earpenter. There was no congestive failure. Electrocardiogram showed normal 
rhythm, left axis deviation, and intraventricular block. 


COMMENT 


Atropine had been tried without effect and was not given in the hos- 
pital, partly for this reason and partly because of the already rapid 
auricular rate. Barium chloride had no effect upon the idioventric- 
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ular rate except for the transient occurrence of ectopic beats, not 
proved by graphic record. Under thyroid extract there was an ap- 
parent resumption of normal rhythm once, and on second trial a 
return to 2:1 block, with periods of complete block and Adams- 
Stokes’ attacks. During the last days of the hospital stay, there was 
an irregular pulse of obscure nature (Fig. 5), which admits of three 
possible explanations: (1) complete A-V dissociation with 2:1 block 
of A-V pacemaker; (2) camplete A-V dissociation with bigeminy of 
the idioventricular rhythm due to irritability of the ventricular pace- 
maker; (3) partial A-V block varying from 3:1 to 2:1. In opposi- 
tion to the last explanation is the fact that the longer P-R intervals 
occur after the longer rests. It is more probable that one of the first 
two possibilities is the true explanation. But one case of double 
heart-block is on record. That was reported by White’ in 1918. 
There are few reports in recent literature on the use of thyroid 
preparations in complete block. The introduction of barium chloride 
by Cohn and Levine? has apparently been followed by such satisfac- 
tory results that thyroid is less frequently used. Blackford and 
Willius* in 1916 reported four cases of complete block treated by 
thyroxin, with relief to the Adams-Stokes attacks. The beneficial ef- 
fect was attributed to the increased ventricular rate. In 1918 Aub 
and Stern,* with a longer series, found no effect by thyroid extract 
upon the idioventricular pacemaker. In 1924 Willius® remarked again 
upon the relief of the Adams-Stokes syndrome by thyroid prepara- 
tions. He agreed that the drug exerted no effect upon the idioven- 
tricular rate and believed the benefit derived was due to the resulting 
elevation of blood pressure. In the case here reported the sinus node 
regained control of the rhythm for a brief period after thyroid ex- 
tract had been administered. Later during complete block and the 
administration of thyroid, bigeminy of the ventricle was noted. 


SUMMARY 


A case of complete A-V block is reported. No change in heart rate 
or in frequency of fainting attacks was noted after barium chloride 
in adequate dosage. Following thyroid extract, a period of 2:1 
block was seen, then bigeminy of the ventricle, probably due either 
to block or to irritability of the ventricular pacemaker, and later a 
return to normal rhythm. 


I am indebted to Dr. Paul D. White for setting me right in interpretation of 
the tracings. 
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A NOTE ON STOKES-ADAMS DISEASE TREATED WITH 
EPHEDRIN* 


Ropert M. Stecuer, M.D. 
CLEVELAND, OHIO 


YNCOPE and convulsions resulting from heart-block with slow or 

momentarily arrested heart action have long been recognized and 
frequently described, but the disease still presents interesting thera- 
peutic problems. Inasmuch as the heart-block is usually due to ana- 
tomical disease, very little can be expected from therapeutic measures 
in restoring a normal cardiac mechanism. This is not essential, how- 
ever, as a fairly active and comfortable life is compatible with a pulse 
rate of about 30. The distress and anguish, as well as the death, of 
patients with Stokes-Adams syndrome are due to attacks of ventric- 
ular standstill. It is toward the alleviation or elimination of such 
attacks that treatment has been largely directed. 


LITERATURE 


Phear and Parkinson’ were the first to point out the beneficial ef- 
fects of epinephrin in this condition. They reported the case of a 
woman, forty-nine years old, who had suffered syncopal attacks for 
two years. For six days there had been regular recurrence of ven- 
tricular standstill day and night. Atropine had no effect. Shortly 
after two injections of epinephrin the patient was relieved and had 
no more spells for four weeks. These authors conclude that, though 
epinephrin may not alter the heart-block, it abolishes ventricular 
asystole and may increase the ventricular rate. 

In cases with partial block epinephrin may alter the degree of 
block. Korns and Christie? found that it increased the block in their 
case from 2-1 to complete but also increased both auricular and ven- 
tricular rates. 

Feil* reported a case of partial block in which epinephrin restored 
a normal mechanism by overcoming the delay in conduction. Later 
this drug increased 2-1 block to complete dissociation. Periods 
of ventricular rest were abolished for as long as twelve hours after 
administration. Stokes-Adams attacks were permanently abolished 
after giving epinephrin twice daily for ten days. 

Marked changes in heart rate, as well as abolition of periods of ven- 
tricular standstill, were observed by Parkinson and Bain.* Epineph- 
rin increased the ventricular rate of 28, due to partial block, to 120, 


’ *From the Department of Medicine, Western Reserve Medical School at City Hos- 
pital, Cleveland, Ohio. 
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and three hours later the mechanism was normal with a rate of 75. 
During a period of complete block, epinephrin increased the rate from 
12 to 60 and abolished periods of ventricular standstill. 

Epinephrin is effective in treating individual attacks by initiating 
ventricular contractions. In this case it is injected directly into the 
heart muscle, as it is quite obvious that subcutaneous injection is 
futile at a time when there is no ecireulation. Levine and Matton’ 
reported such an instance in which ecardiae function was resumed 
after an observed ventricular inactivity of five minutes. During this 
time the patient was pulseless, and no heart sounds were audible. 

Because of its known action in increasing the irritability of the 
eardiae muscle, Cohn and Levine® used barium chloride in an effort 
to prevent attacks. This was entirely satisfactory in three cases. In 
one case complete relief was obtained almost immediately by oral 
administration of 40 mg. three times a day for two days. In the 
hospital the patient remained free of symptoms for a month. Attacks 
recurred after he went home, but they were entirely relieved by cal- 
cium lactate, 1 gm. three times a day. The second ease had 30 mg. of 
barium chloride three times a day for one week with complete relief. 
The third patient is the one who had ventricular asystole for five 
minutes. She had 30 mg. three times a day for nine days with relief. 
In spite of advice to continue its use at home she failed to do so and 
died suddenly. 

Barium chloride was not entirely successful in our ease. Some 
benefit, however, was undoubtedly obtained from 30 mg. three times 
a day. The patient was then given ephedrin with complete relief. 
Barium chloride would have been used in larger doses but, unfortu- 
nately for this experiment, no attacks occurred after ephedrin was 
discontinued. 

It seemed advisable to try ephedrin because of its ephinephrin-like 
action, combining the advantages of prolonged effect with adapta- 
bility to oral administration. Miller’ gave ephedrin to a patient with 
complete heart-block, but without Stokes-Adams attacks, and observed 
only a rise in blood pressure and slowing of the pulse. Apparently, 
this is the first ease in which ephedrin has been used in a patient with 
Stokes-Adams disease. 


REPORT OF A CASE 


History.—The patient, a sixty-five-year-old white laborer, was admitted on Dr. 
Feil’s service at City Hospital, September 27, 1927, complaining of fainting attacks. 
His present illness began eight days before admission when he suddenly became 
dizzy and fainted. Recovery was prompt and complete, and he was able to go 
home unassisted. Similar attacks recurred with increasing frequency and severity, 
so that by the time he came te the hospital, they were occurring at intervals of 
several minutes. He described the attacks as starting with a mist or dimness be- 
fore his eyes, then dizziness and giddiness, and finally unconsciousness. He was 
startled at regaining consciousness, and recovery was sudden and complete. His 
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friends told him he had convulsions with the attacks, and he frequently fell out 
of bed. At no time had he had incontinence of urine or feces, nor had he bitten 
his tongue or hurt himself in falling. 

There had been some shortness of breath during the past week, but it had never 
been severe. He had never noticed edema, cough, or pain in the chest. 
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Fig. 2.—Three leads taken on the second day, after several doses of adrenalin 
had been administered. Complete heart-block. Lead II is a continuous record. It 
shows a period of standstill of 8.8 seconds. Note variation in ventricular complexes. 
Ventricular impulses are apparently arising from constantly changing foci. 
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Fig. 3.—Three leads taken on October 13, 1927. Note definite left ventricular pre- 


ponderance. Complete block with regular rhythm. Ventricular rate 25; auricular 
rate 58. 


The past history was essentially negative. He recalled absolutely no illnesses, 
denied diphtheria and syphilis by name and by symptom. He was accustomed to 
heavy work and had been a moderate drinker. 

Physical examination showed a well-developed and fairly well-nourished man 
about sixty-five years old, resting comfortably in bed, without distress. On entrance, 
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he was having frequent attacks lasting from ten to fifteen or twenty seconds. 
He suddenly became confused and was unable to talk; his face assumed a staring 
expression, he lost consciousness and convulsions ensued. During this period his 
skin and mucous membranes became blanched, and there was a complete cessation of 
heart sounds, cardiac activity, and peripheral pulses. Heart action was resumed 
with a powerful precordial heave, a distinct flushing of the skin, and sudden return 
of consciousness. 

There was slight cyanosis of the face, mucous membranes, and finger tips. The 
left eye had been injured and the iris was attached to the lens. The right pupil 
was round, regular, and reacted fairly well to light. Ophthalmoscopic examination 
of the right eye showed a normal dise. The arteries were not tortuous and had 
an even calibre. There was no nicking of the arteriovenous crossings or evidence 
of retinal exudate or hemorrhage. Arterial and venous pulsations were noticeable 
in the vessels of the neck. The carotid arteries showed slow, strong, heaving 
pulsations, about 24 per minute, which disappeared during the attacks. Small, 
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Fig. 4.—Three leads taken December 7, 1927. Note absence of ventricular pre- 
ponderance. Complete heart-block with regular rhythm. Auricular rate 80; ventric- 
ular rate 30. 


scarcely perceptible venous pulsations were observed regularly, about 70 per minute. 
The chest was emphysematous, so that the cardiac outline could not be accurately 
percussed. Precordial activity was pronounced, diffuse, and heaving. The apical 
impulse could not be definitely localized. The heart action was slow and regular, 
about 24 per minute, except for interruptions. The sounds were loud and of good 
quality, and there was a systolic murmur at the apex. No diastolic murmur was 
heard. Physical examination was otherwise negative except for the very extensive 
and marked calcification, tortuosity and beading of the radial, brachial, and temporal 
arteries). X-ray examination of the heart made November 4, 1927, by Dr. D. Steel, 
showed a dilated and tortuous aorta and hypertrophy of the left ventricle. 

Blood pressure on admission was 170/40 mm. with a pulse of 20. The following 
day it was 140/56 mm. with a pulse of 26. Urine examinations were negative. 
Hemoglobin was 80 per cent. Blood Wassermann was negative. 


Clinical Course.——Shortly after admission the patient was given 10 minims of 
epinephrin subcutaneously whenever necessary for attacks. This afforded him almost 
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instant relief lasting several hours. He was given barium chloride, 30 mg. three 
times a day, with apparent relief for several days, but afterward required 
epinephrin also. Barium chloride was discontinued after six days. Violent attacks, 
however, recurred two days later, requiring frequent epinephrin injections. Barium 
chloride was given again and continued for a week, but apparently it had lost its 
effectiveness. It was then discontinued and ephedrin, 30 mg. three times a day, 
was administered orally. This gave him complete relief from attacks. The dose 
was reduced to 20 mg. three times a day after one week and continued two weeks 
longer, then discontinued. There have been no further attacks in ten weeks during 
which time he has been ambulatory. The pulse rate has been remarkably stable 
throughout. During the first days it varied from 20 to 25, but it now fluctuates 
between 25 and 30. Mild exercise, such as sitting up and lying down in bed five 
times or walking the length of the ward and back, does not change it in the 
slightest, although the blood pressure rises from 170/60 to 200/60 mm. 
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Fig. 5.—Three leads twenty minutes after injection of 10 mm. of adrenalin subcu- 
taneously and half an hour after record in Fig. 4. Note changes in both auricular 
and ventricular complexes. <Auricular rate 88; ventricular rate 40. 


He was given atropine sulphate, gr. 1/33, subcutaneously, and pulse and blood 
pressure were observed at frequent intervals for an hour and a half. In ten ob- 
servations the pulse varied from 23 to 26, and the blood pressure 138/50 to 145/55 
mm. His auricular rate, as determined by the electrocardiograph, increased from 
55 to 75. 

Epinephrin had a greater effect. Ten minims subcutaneously increased his pulse 
from 30 to 41 in twenty minutes, which returned in two hours to a rate of 31. 
It caused a rise in blood pressure, from 160/50 to 195/55 mm. in twenty minutes. 
Amy] nitrite inhalation caused no change in auricular or ventricular rates or in 
electrocardiographic complexes. Blood pressure fell from 165/50 to 95/40 mm. 
without causing subjective symptoms. 

Frequent electrocardiograms were taken during the patient’s stay in the hospital, 
and all showed complete heart-block. Specimens of tracings taken on admission 
are given in Fig. 1. Several periods of standstill show in Lead I; the auricular 
rhythm is slightly irregular, being interrupted by auricular extrasystoles. Ven- 
tricular complexes seem to follow P-waves in Leads II and III, with transient 3-1 
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block. The P-R interval varied from 0.024 to 0.036 second. This is the only in- 
stance in which there was any relation between auricular and ventricular contrac- 
tions. Tracings in Fig. 2 were made on the following day. Several injections of 
epinephrin had been given during the previous night, which may account for the 
changes present. There is a marked variation in the ventricular complexes, often 
from beat to beat, the ventricular rhythm is still irregular, with occasional stand- 
still. The interval between P-waves during the asystolic period shown constantly 
diminishes. 

The electrocardiogram in Fig. 3 was taken October 13, 1927 after giving barium 
chloride for a week, as well as frequent epinephrin injections. Auricular and 
ventricular rhythms are regular, rates being 25 and 58, respectively. Atropine, gr. 
1/33, was given subcutaneously without altering the form of the complexes or the 
ventricular rate. Auricular rate increased to 75. 

Fig. 4 shows a record taken December 7, 1927. The auricular rate here is 80 
and ventricular rate 30, both rhythms being regular. There is an absence of pre- 
ponderance in this record. In marked contrast to Fig. 3, Fig. 5 shows a record 
after epinephrin injection. The auricular rate has increased to 88 and ventricular 
rate to 40. The QRS interval in many of the complexes is increased, the P-waves 
are less prominent in Leads I and II and are inverted in Lead III. The T-wave 
is markedly flattened. A tracing similar to Fig. 4 was obtained one hour later. 

On comparing these tracings, the form of the P-wave is practically constant. 
Variations in these records are due to changes in rate, irregularities in rhythm, and 
variety of the ventricular complexes. 

The opposite deflection of alternate complexes seen in Fig. 2 denotes rapidly 
changing foci of ventricular irritation in both ventricles under the action of 
epinephrin. The definite left ventricular preponderance in Fig. 3 appeared under 
barium chloride and disappeared later. Similar variations of ventricular complexes, 
occurring in complete heart-block, have been recently described and mathematically 
analyzed by Gilchrist and Cohn.s 


CONCLUSIONS 


1. In a ease of complete heart-block with syncope and convulsions 
due to ventricular standstill complete relief from the administration 
of ephedrin was obtained during three weeks of administration and 
for ten weeks afterwards. 

2. The action of epinephrin in preventing attacks for short periods 
is substantiated and the beneficial effects of barium chloride are noted. 
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COARCTATION OF THE AORTA OF THE ADULT TYPE* 


II. A Statistica, Stupy AND HistoricaAL ReTROsPECT OF 200 RECORDED 
Cases WITH Autopsy, OF STENOSIS OR OBLITERATION OF THE 
DESCENDING ARCH IN SuBJECTS ABOVE THE AGE 
or Two YEARS 


Maupe E. M.D. 
MontTREAL, CANADA 


(Continued from April issue) 


OTHER CLINICAL MANIFESTATIONS AND DIAGNOSIS DURING LIFE 


T IS evident from the foregoing that the characteristic signs of 

coarctation, when present, are vascular rather than cardiac, the 
effects of the gradually extending collateral circulation at points near 
or distant to the heart. It cannot be too strongly emphasized that 
there is usually a period of latency, which often lasts on into early 
adult life, and that these signs frequently appear for the first time, 
accompanied by slight dyspnea and palpitation on exertion, after an 
intercurrent infection has crippled the myocardium or some undue 
physical strain has lessened the ecardiae reserve. The freer blood 
supply to the upper part of the body commonly manifests itself, how- 
ever, in a rather distinctive manner in the general habitus of the 
patient. The subjects are usually robust, rather plethoric looking, 
athletic young individuals with good musculature, and intelligence 
often above the average, as is well described in two of Kriegk’s®® 
eases, one of whom was a vigorous boy “‘physically and mentally far 
above his fellows,’’ and the other a university professor of high intelli- 
gence, ‘‘who presented no signs of failing circulation unless his re- 
markable mental development and an unusually lively and restless 
nature were signs of an arterial hyperemia of the brain.’’ A curious 
disparity is sometimes noted between certain physical features in the 
upper and lower parts of the body. Thus Dubreuil® described in a 
boy of five a peculiar ‘‘vascular surcharge of the head and chest and 
atony of the subdiaphragmatiec viscera’’; Graham’s? boy of fourteen 
‘*pnerspired chiefly in the upper part of the body’’; Follet et Caille!*® 
noted in a youth of seventeen years with a stricture admitting a 
thread that friction of the skin above the umbilicus produced a red 
mark, while below this point the skin remained white; and Strass- 
ner’s'*? patient had slight edema of the lower extremities in the pres- 
ence of marked ascites. The upper part of the body was better de- 

*From the University Clinic of McGill University, and the Royal Victoria Hospital, 
Montreal, Canada. 
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veloped than the lower in the eases by Legrand,’ Redenbacher,** and 
West.*!*S The nutrition and power of the lower part of the body are, 
however, usually surprisingly good, but Legrand’s patient showed 
marked disproportion in the crural pulse and muscular energy of the 
lower extremities; in Knierim’s*'*! case the legs, especially the left, 
felt cold, as was also the case in Redenbacher’s son; and Lebert’s*’ 
patient complained of pain in the calves of the legs and swelling of 
the feet on walking. True intermittent claudication was present in 
two eases diagnosed clinically by John T. King?®* and Woltman and 
Shelden,’*? and in one ease confirmed by autopsy, that by Frohner,?*° 
in a horse. In Moon’st ease, which was diagnosed by Dr. Gossage**® 
during life, the patient, a young man, aged twenty years, who died 
from cerebral hemorrhage, had suffered all his life from weakness of 
the legs. Such data, although not numerous, are sufficient to prove 
that function in the lower extremities may be impaired by the altered 
circulation. 

Overtaxing of the circulation in the upper part of the body may 
be revealed, when a break in compensation is impending, by a sense 
of fullness in the head, buzzing of the ears, violent pulsation in the 
neck, flushing and lividity of the face, stabbing pains in the back, 
shoulders, and extremities and over the precordium, epistaxis and 
hemoptysis, and periods of severe headache. 

Cardiac Signs.—A systolic murmur with maximum intensity along 
the left sternal border and heard also in the back, which is thought 
to be generated at the constriction, has been described (Laubry) as 
characteristic. Apart from this and the hypertrophy of the left ven-, 
tricle that is usually present even in the uncomplicated cases, the 
signs over the heart are those of the complicating valvular lesion 
which is so frequently associated, or they are produced in the dilated 
and tortuous collaterals adjacent to the precordium. A murmur so 
originated differs from a valvular one in being usually somewhat pro- 
longed and beginning a little after the first sound, i.e., holo- or post- 
systolic in rhythm. Skoda*™ pointed out as a diagnostic feature that 
such (arterial) murmurs heard over the precordium are not localized 
at any of the heart’s ostia and are heard beyond its borders. Such 
murmurs also differ somewhat in timbre from the ordinary valvular 
murmurs, being usually higher pitched and of a more rasping quality. 
Sommerbrodt described it as ‘‘whistling and singing’’ and Bochdalek 
likened it to the placental circulation. In Lebert’s case the cardiac 
impulse was violent and a murmur beginning directly after systole at 
the level of the left nipple became more intense over the aorta and 
left subclavians and ecarotids and was heard also in the back, but not 
in the femoral arteries. 

*New series in this and Blackford’s articles. 

tSeries in Abbott’s Monograph, Osler’s System. 
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The Vascular Signs.—Of these the most important is a change in 
tension and form of the pulse in the upper and lower parts of the body 
resulting from the obstruction in the thoracic aorta and the altered 
path taken by the blood supply to the lower extremities. Although 
less obvious to the superficial observer this is nevertheless by far the 
most constant and distinctive clinical feature of adult coarctation. That 
is to say, a diminished blood pressure in the lower extremities with 
retardation and diminution or complete absence of the femoral pulse, 
in the presence of a contrasting hypertension in the upper extremities 
and a hard full radial pulse, frequently unequal on the two sides, is, 
when plainly made out, in itself ground for a provisional diagnosis 
of coarctation, even in the absence of visible or palpable evidence of 
the collateral circulation by which life is being carried on. 

The second characteristic vascular sign, namely, the evidences of an 
extensive collateral circulation in the wpper part of the body, is yielded 
by the presence of pulsating tortuous dilated peripheral vessels which 
transmit a systolic or postsystolic murmur and frequently a fine ac- 
companying thrill over the areas occupied by the main and terminal 
branches of the subclavian arteries, and frequently appearing where 
no such vessels are normally seen. Where the arteries involved in the 
anastomosis lie deeply below the surface, as in the case of those 
scapular branches coursing along the posterior and inferior borders or 
in the infraspinous fossa of the scapula, or of the internal mammaries 
which are screened by the costosternal articulations, a systolic mur- 
mur and sometimes also a thrill may exist without other visible 
or palpable evidence; in other cases again a racemose bunch of dilated 
capillaries transmitting a fine thrill and bearing the characters of a 
cirsoid aneurysm may form in various locations. Thus in the ease re- 
ported here there was such a grape-like mass in the axilla; in that 
by van Leuven,” over the brachial artery; in Nixon’s® case (1834), 
below the costal border in the right hypochondrium; and in Loebel’s*° 
ease (1848) ‘‘there was an exquisite convolution in the umbilical 
region beside the left rectus muscle where the converging vessels gave 
the sensation of a bunch of worms.’’ 

In Sommerbrodt’s75 (1883) patient, ‘‘at the first glance one was struck by a 
number of pulsating areas on the back along the inner border of the scapula the 
size of five-mark pieces which on closer examination were seen to be continuous 
and to mark the course of dilated and tortuous arteries the size of a crowquill 
pulsating synchronously with the radials; over these dilated arteries there was a 
clapping systolic tone. Over both clavicles the region was raised with each systole, 
und there was a loud almost singing murmur. On the other hand in both erurals 
the pulse was relatively weak.’’ In’ Brunner’s® case of obliteration just below the 


ductus: ‘‘On both sides of the sternum about 1 em. from its edges one saw pulsa- 
tions in all the intercostal spaces as far as the epigastrium. At a point to the 
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right of the umbilicus was a pulsation, and a vessel was palpable here the size of 
a crowquill. In the back directly under the skin along the side of the vertebrae 
and along the inner border and at the angle of the scapula were tortuous pulsating 
vessels. Below the eighth dorsal vertebra these were no more seen, the head, neck, 
arms, and trunk below the umbilicus being devoid of such pulsating vessels. The 
left radial pulse was slightly stronger than the right but synchronous with it. 
The crural arteries could not be found nor any pulse in the vessels of the legs.’’ 


That the combination of these two cardinal features, evidences of 
the collateral circulation above the aortic obstruction with diminished 
crural pulse below it, is pathognomonic of coarctation, was a fact 
clearly grasped by the early clinicians. Legrand? in 1835 was the first 
to diagnose on this basis ‘‘obstruction of the thoracic aorta’’ in a man 
aged forty-eight years who was shown at autopsy to have an extreme 
stenosis of the descending arch. A similar virtual diagnosis of obstruc- 
tion of the thoracic aorta was also made during life, in cases found at 
autopsy to be coarctation, by the following authors: Maigne® 
(1837), Mercier’ (1839), Dubreuil”® (1847), Knierim***? (1880), Som- 
merbrodt®® (1883), and Brunner®’ (1898). 


The actual diagnosis of stenosis or obliteration of the aorta at the 
insertion of the ductus, i.e., true coarctation, was first made by Op- 
polzer in two cases published by Hamernjk?® *° in 1848. In the 
same year, Loebel*® reported a third characteristic case in which the 
correct diagnosis had been made during life by Skoda. This case was 
republished by Rokitansky. Such an actual diagnosis was also made 
during life in cases confirmed by autopsy by the following authors: 
van Leuwen”® (1849), Erman** (1873), Hornung’™* (1878), Alexais and 
Gilly®* (1887), Decker®? (1890), Bonnet (1903), Umber***° (1906), 
Gossage*!® (1909), (in the case of which the autopsy was published 
by Moont?*® [1912]), Follet et Caillet?*® (1921), Focken, Case 1,t** 
and Case 2'** (1924), Bahn*?”* (1925), Smith and Hausmannf*** (1926), 
Laubry*?”? (1926), Hamilton and Abbottt**® (1926) (this case), 
Woltman and Shelden*!*? (1927), and by Josefsont'*® and Maixnert{**® 
in Blackford’s series, making 21 cases in all, and 7 others (cited 
above) in whom the wirtual diagnosis was made ante-mortem of 
obstruction in the thoracic aorta. Dilated collaterals in the upper 
part of the body were conspicuous in all the above cases except that 
by Laubry, who based a correct diagnosis in his patient on the dif- 
ference in the blood pressures and pulse tracings in the upper and 
lower extremities. 


Diminution of the femoral pulse was noted also in the cases reported 
by the following observers, by whom a diagnosis intra vitam. was ap- 
parently not made: Wilks*® (1859), Leudet®* (1858), O’Flaherty®® 

*New series in this and Blackford’s articles. 


7Series in Abbott’s Monograph, Osler’s System, 
tNew cases in Blackford’s Series. 
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(1868), Traube®' (1871), and Murray*'*® (1904). In Leudet’s ease the 
diagnostic picture is so clearly described that it seems probable that 
the condition was understood by this author. 

In addition to the cases enumerated above there are a number of 
careful clinical studies in the literature in which the ante-mortem 
diagnosis was clearly established with the help of the laboratory find- 
ings, but in which no autopsy was held. Such are the eases by 
Minkowski?" (blood pressure in upper extremities 300 mm.), Parkes 
Weber and Price,?** John T. King?®* and others. It is to be noted that 
a positive diagnosis can actually be made during life in typical cases 
today with the help of the various laboratory methods now available, 
such as sphygmographie tracings and blood pressure readings taken 
on both sides of the body and in both upper and lower extremities, 
the electrocardiogram, which almost invariably shows a left-sided pre- 
ponderance, and the x-ray picture, which quite frequently reveals a 
very characteristic diminution of the aortic are on the left side with 
dilated ascending aorta on the right. (See Fig. 1.) 


AGE AND SEX 


Sex.—The eurious predilection which this anomaly shows for devel- 
opment in the male sex has always been noted, and this finding is 
borne out in the present series in an even more remarkable dispropor- 
tion. Thus in the 136 cases of uncomplicated coarctation in adults 
collected by Barié, Bonnet, and Abbott, prior to the publication of this 
article, there were 96 males and 37 females among the 133 eases in 
whom the sex was specified ; and in the 64 cases in the combined series 
collected by Dr. L. M. Blackford and myself since this, there were 
among the 62 cases in whom the sex was specified 51 males as against 
11 females, making a proportion of 1 female to every 5 males, or 147 
males to 48 females in the entire combined series to date (i.e., females 
33 per cent). An explanation of this curious phenomenon is not ap- 
parent, but the disparity would seem to be too great to be accidental. 
These details are shown in Table I. 

Age at Death—For reasons that are dramatically apparent from a 
study of the casuistic, this lesion is seen to be one that threatens indi- 
viduals in the full flood of adolescence or the prime of early middle 
life. This is strikingly revealed in Chart I,t which shows in graphic 
form the highest mortality to lie in the second, third, and fourth 
decades. 

*New series in this and Blackford’s articles. 

7Chart I, which appears on page 393 of the April number of this Journal, shows 
a slight typographical error in its third column, which represents 49 patients dying 


between twenty and thirty years (see age and sex table above), and should there- 
fore be two spaces shorter. 
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TABLE I 

AGE IN TOTAL NUMBER 
DECADES MALES FEMALES SEX UNKNOWN OF CASES 
3-10 yr. 6 3 - 9 
10-20 34 11 45 
20-30 ‘¢ 34 13 2 49 
30-40 *¢ 34 8 3 45 
40-50 21 7 28 
50-60 9 3 12 
60-70 7 3 10 
70-92 2 2 

147 48 a 200 

NOTE: In 16 of these the age at death was only approximately stated: of 


these, 13 cases described as called ‘‘adults’ were distributed evenly between the third 
and fourth decades, 1 described as “middle aged” was placed in the fifth decade, 1 
“boy” in the second, and 1 “old woman” in tne seventh. In 5 of the cases in “adults” 
the sex was unknown. 


CAUSES OF DEATH 


The remarkably high mortality that attends coarctation of the 
aorta during the prime of early middle life, together with the peculiar 
latency of its symptomatology in most cases before this period is 
reached, makes this condition one of great importance from the 
medico-legal standpoint. This aspect of the subject has been stressed 
by Fraenckel’® and Kolisko,’*® and more recently by Meixner’ and 
Strassman’” in relation to spontaneous rupture of the aorta, the fre- 
quent incidence of which may be ascribed to the abnormal conditions 
imposed by the extensive collateral circulation acting in the presence 
of a weak arterial wall (vide infra), and in part also to the athletic 
muscular build and male sex of the majority of these individuals, 
which usually exposes them, with their latent handicap, to the full 
stress of both military and civil life. The tendency also of these sub- 
jects, owing to the association of a bicuspid aortic valve or other 
anomaly, to intercurrent infections places them always within the 
danger zone from the side of a failing myocardium or an acute bac- 
teremia; while the high tension in the upper part of the body with a 
possible weakening of the vascular walls in the smaller arterioles may 
predispose to a termination by ‘‘spontaneous’’ cerebral hemorrhage 
(Turnbull,’®> Parkes Weber?*’). 

Analysis of the 200 cases from the literature collected to date (see 
Table IL), shows that spontaneous rupture of the heart or aorta took 
place in 40 cases, while in 4 others rupture of a mycotic aneurysm of 
the aorta occurred, making a total of 44 fatalities from rupture of the 
aorta (22 per cent) in the entire series studied. In ten other patients 
there was a mycotic endarteritis in the descending arch, at or just 
below the coarctation, and 24 others died from the effects of a cerebral 
lesion, usually hemorrhage (see Table IV); 60 other patients died 
from failing compensation, and 17 died suddenly from cardiac asystole 
or without apparent cause. That is to say, in 155 of the 200 cases 
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analyzed (i.e., 77 per cent), the coarctation or a complicating cardiac 
lesion was the cause of death. Table II shows the facts in the 200 
cases analyzed from the literature, of which 183 were accessible to 
me for personal study, and data from the other 17 were kindly sup- 
plied for the purpose of these statistics by Dr. L. Minor Blackford?”® 
whose article on this subject is now in press. The details regard- 
ing the causes of death in these 200 cases are further discussed below. 


Spontaneous Rupture of the Heart or Aorta.——This occurred prox- 
imal to the coarctation 35 times, in 2 instances in the heart itself, and 
in 33 in the ascending aorta; and occurred distal to the coarctation, 
i.e., at, below, or directly above the location of the coarctation in the 
descending arch in 5 patients. 

The 2 patients in whom rupture of the heart occurred are in the 
very early literature; the one was reported by Sir Astley Cooper* in 
1818 of a man aged fifty-seven years, with a stenosis barely admitting 
the index finger, in whom the right ventricle had ruptured into the 
pericardium, and the other, by Meckel® in 1827, of a Bernoise peasant 
aged twenty-nine years, who fell dead six days after carrying a heavy 
bag of corn to market, and was found at autopsy to have a stricture 
just below the obliterated ductus admitting only a straw, a huge 
collateral circulation (see Fig. 7), and a tear in the wall of the right 
auricle leading into the pericardium which was distended with blood. 
Here the sudden rise of pressure in the systemic circulation had evi- 
dently been referred back upon the right heart. No similar cases have 
been recorded since. 

In the 33 eases of spontaneous rupture of the ascending aorta, this 
began a short distance above the cusps and usually involved only the 
inner coats in an extensive tear which in some cases was zigzag in 
its course, in others horseshoe-shaped, or which sometimes ran trans- 
versely almost round the vessel, or vertically upward as far as the 
origin of the great vessels, or even down to the isthmus (Stauung,*”’ 
Goldblatt?*'). In the great majority of the cases this tear led into 
a dissecting aneurysm, which extended far between the layers of the 
media, or between this and the adventitia, and ruptured secondarily, 
some hours or days after the primary intimal tear, into the pericar- 
dium or other adjacent viscus. In a few eases the tear went directly 
through all the coats, death following immediately on the onset of the 
precordial distress and faintness that accompanied the initial intimal 
tear (Binder,*’® Bronson and Sutherland,t'®* Strassman, Case 4t17°). 
The intimal tear was sometimes multiple, the two openings leading 
into the common cavity of a dissecting aneurysm and in one ease 
(Strassman,t Case 6'"*), there was searring from an old healed rup- 
ture near the fresh tear. The ascending aorta was described as dilated 


*New series in this and Blackford’s articles. 
7Series in Abbott’s Monograph, Osler’s System. 
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in 29 of the 33 cases, sometimes very widely (in Berger’s* case,’** 

19.5 em.), and it was frequently bulged to the right as a diffuse or 

saccular aneurysm of its first portion which projected over the heart 

like a cap (as in our own ease, see Figs. 1 and 2). In some eases the 
p g 

aortic wall was atheromatous, but in others it was smooth and elastic 

looking. The seat of the tear was usually (but not always) in the 

posterior wall. The aortic valve was bicuspid in no less than 17 of 
the 33 eases: namely, those reported by Otto* (1824, see Fig. 10), 


Fig. 10.—Otto’s* case of rupture of the aorta into pericardium in an apparently 
healthy girl, aged seventeen years. Heart and aorta, showing extreme stenosis, ad- 
mitted a goose-quill just below the entrance of obliterated ductus, and oblique tear 
in dilated ascending aorta just above congenitally biscupid aortic valve. a, area of 
coarctation; b, obliterated ductus; c, biscupid aortic valve; d, tear. 

From: Seltene Beobachtungen zur Anatomie, Physiologie und Pathologie gehdrig. 
By A. W. Otto. 1824, p. 66. 


(1848), Barker*®® (1860), Hornung™ (1876), Legg*® (1878), 

Wadsteint'* (1897), Bumke***® (1901), Oberndorfert'?> (1910), 

Sellat?** (1910, 2 cases), Fraenckel, Case (1912), Stauung*?*’ 

(1913), Binder*?® (1919), Strassman, Case (1922), Meixner*?”® 

(1922), Goldblattt?** (1922), Nieuwejaar{'*® (1925); and the aortic 
*New series in this and Blackford’s articles. 


tSeries in Abbott's Monograph, Osler’s System. 
tNew series, this article only. 
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wall immediately above the cusps was ‘‘abnormally thin, like parch- 
ment,’’ in the eases reported by Wasastjerna,t Sellat (2 cases), 
Fraenckel,* Berger,* Meixner,* Goldblatt,t Nieuwwejaar,t and West.* 
Microscopic examination of the wall of the ascending aorta adjacent 
to, but not involved in, the rupture was carried out in 13 of the eases, 
those by Bumke,* Oberndorfer,{ Sella (2 cases),+ Fraenckel* (2 cases), 
Oppenheim,* Bronson and Sutherland,* Binder,* Meixner* (in his own 
and in Kolisko’s* eases), Nieuwejaar,t and Hamilton and Abbott? (this 
case). In Oppenheim’s case the wall was apparently healthy and the 
rupture was thought to be merely the effect of a sudden increase in 
pressure acting at the seat of election, i.e., just above the cusps. In 
all the others, however, there were marked changes in the middle coat 
of the aorta, consisting of interruption and diminution of the elastica 
with increase of connective tissue, and hyaline and sometimes fatty 
degeneration, changes which might in some eases be regarded as 
pressure effects, but in others seemed to point to inherent weakness 
of the media, a conclusion borne out by the extensive dissection of the 
wall which frequently follows upon the initial intimal tear in these 
eases. This closely resembles the splitting and atrophy of the elas- 
tica of the middle coat described by Babes and Mironescu,”*? Whit- 
man*** and others in their cases of primary mesaortitis dissecans (vide 
supra). These findings, together with the combination of a congeni- 
tally bicuspid aortic valve in more than 50 per cent of these cases, and 
the fact that the ascending aorta is practically always dilated and is 
often abnormally thin at its root, argues for a congenital origin of the 
medial changes, a primary deficiency of the vascular anlage in this 
situation. 

In this connection an observation published by Harvey34 of a huge fusiform 
aneurysmal dilatation of the ascending aorta in an apparently healthy rabbit 3 
months old, killed for perfusion purposes, is of interest. Microscopic examination 
of the aneurysm showed general thinning and stretching of the wall and an 
unusual amount of connective tissue in the two outer coats. The elastic fibers, 
which were straightened and their sharp contour quite gone, were surrounded in 
some places by a ‘‘ finely granular deposit’’ and tlie muscular elements were reduced; 
i.e., there was a true weakening of the media of noninflammatory origin, either due 
to abnormal pressure effects or of congenital origin. 


These cases of spontaneous rupture are so dramatic in their sudden 
onset and abrupt termination, and the extent and character of the 
tear of the inner coats of the aorta is often so spectacular that a brief 
summary of the 33 cases of spontaneous rupture of the ascending aorta 
in this series will be of value here as emphasizing the extent of the 
lesion and the relative frequency of its occurrence in individuals who 
were for the most part apparently in perfect health. This is presented 
in Table III. 

*New series in this and Blackford’s articles. 
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In addition to these 33 cases of rupture of the ascending arch, 
there are in this series 5 of spontaneous rupture of the descending 
arch at or near the site of the coarctation. This site and the ascending 
aorta just above the valve have been demonstrated experimentally 
(Oppenheim), and also by accidental death in aviation or otherwise, 
to be a seat of election for rupture of the normal aorta from indirect 
violence. In rupture near the coarctation other factors also come into 
play as a direct result of the deformity. The bulbous dilatation com- 
monly present just below the stenosis at the point of entrance through 
the upper aortic intercostals is often thin-walled and atheromatous, 
and in one at least of the 5 cases, that reported by Leudet*®® (1858), 
the tear was clearly the result of this pathological condition of the 
wall of this cavity. 

A woman, aged thirty-seven years, in the Hétel Dieu de Rouen, who had had 
dyspnea and dysphagia with pain in the left chest and edema of the extremities for 
nineteen months past, expired suddenly after vomiting a large quantity of blood. The 
descending aorta just below the left subclavian was so extremely constricted as 
only to admit a blunt probe, and, just below this, presented a huge irregular 
aneurysmal dilatation lined by osseous and cartilaginous plaques which opened 
freely into the left bronchus. The left scapular vessels were noted during life to 
be dilated and tortuous and there was a good collateral circulation with some 


enlargement of the left ventricle. 


In other cases again, traction by the ligamentum arteriosum, which in 
coarctation is so often a long tough fibrous cord, produces, at its at- 
tachment to the right lateral wall of the aorta, a kinking and pouch- 
ing which may rupture externally. This happened in Kriegk’s re- 
markable case and also in that by Monckeberg. 


In Kriegk’s case5? (1878), the patient was a university professor, very gifted 
and somewhat eccentric, aged forty-eight years, who had suffered in recent years 
from precordial constriction and anxiety, who died suddenly when going to bed. 
Post-mortem examination revealed much blood in the mediastinum especially 
anteriorly and also in the left pleura. The heart was much enlarged but all valves 
were competent. Exactly at the point of entrance of the obliterated duct the 
descending aorta was narrowed by an annular constriction admitting the little 
finger and on either side of this there was a double intimal tear which embraced 
the insertion of the ligamentum arteriosum from above and below. The tear above 
the stenosis was 1.5 em. long and ran around the aorta parallel to the ridge, 
giving off a branch at right angles to it; that below was of similar length and 
course and led into a dissecting aneurysm which had extended downward as far as 
the celiac axis, and both tears had ruptured near their origin into the mediastinum 
and adjacent structures. 

The patient reported by Ménckebergt119 (1907) was a woman aged twenty-six 
years, with a congenital hypoplasia of the aorta, which narrowed rapidly after the 
innominate artery, becoming reduced at the insertion of the obliterated ductus to a 
cireumference of 1.3 em. Just below the stenosis began an aneurysmal dilatation 
which bulged into the left lung, measuring 8 em. in its greatest vertical diameter. 


tSeries in Abbott’s Monograph, Osler’s System. 
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The ligamentum arteriosum was a solid cord 1.5 em. long attached to the floor of 
a funnel-shaped, loculated pocket which had perforated into the left pleura. Large 
collateral circulation. 


In the other two cases of rupture in this situation its causation 
was not clear, for the tear was apparently not in relation either to 
the entrance of the ductus or to the collaterals. 


One of these was Willigk’s#1 case (1853), a woman aged thirty-four years with 
marked stenosis and rupture just above this. The other was Faweett’st Obs. 5109 
(1905), a woman aged forty-one years, who had complained of pain in the back 
between the scapulae and collapsed suddenly, and died two hours later. The aortic 
arch was atheromatous and moderately constricted at the ductus and about half an 
inch above this, just to the left of the left subclavian was a small orifice leading 
into the cavity of a dissecting aneurysm, which had torn across the thoracic inter- 
costal and the esophageal branches as far as the celiac axis between the middle and 
outer coats of the vessel and had ruptured into the pericardium, left pleura and 
mediastinum, which with the tissues at the root of the neck were densely in- 
filtrated with blood. 


Incidence of Mycotic Endarteritis and Mycotic Aneurysm.—This 
very grave danger that attends the presence of coarctation of the 
adult type, has been rather scantily dealt with in the literature. 
Nevertheless the recorded cases, of which there are 14 among the 200 
in this series, together present a clear picture of this serious compli- 
cation. The most important survey of it will be found in the article 


by Fockent'*? (1924). 

On account of the fact that the aorta immediately below the steno- 
sis is commonly dilated and atheromatous, and because, moreover, the 
kinking and deformities of the constriction provide a favorable nidus 
for the lodgment of bacteria which in smaller numbers might be quite 
avirulent, the vicinity of the coarctation (like other congenital de- 
fects) presents a definite locus minoris resistentiae for the invasion of 
infective microorganisms circulating in the blood stream. When this 
occurs, vegetative outgrowths of a more or less fungating character 
appear on the eroded intima, usually at or below the stenosis, with 
destructive inflammatory changes in the subjacent coats of the aorta, 
resulting in a so-called mycotic aneurysm with, in some eases, rupture 
of this into an adjacent viscus. Among the 14 cases of mycotic 
endarteritis in this series there were 13 at the seat of coarctation, and 
of these, 3 (by Reifenstein, Smith and Hausmann, and Libman) had 
undergone rupture. In the fourteenth case, reported by Turnbull,§**” 
in a man aged thirty-five years, with a stenosis at the closed ductus 
admitting a probe, the mycotic aneurysm was in the ascending aorta 
and had ruptured into the pericardium. 

Following are the details of the three cases of rupture of a mycotic 
aneurysm at or near the seat of coarctation: 


*Series in Abbott’s Monograph, Osler’s System. 
§In Blackford’s series only. 
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SPONTANEOUS RUPTURE OF THE 
(33 CASES AMONG 


TABLI 


ASCENDING 


COARCTATION OF 


STATE OF] COLLATERAL | CARDIAC 


BICUSPID 


AUTHOR AND DATE| gry AORTA D.A. CIRCULATION| HYPER- AORTIC 
DEGREE AND SEAT | TROPHY | VALVE 
1. Otto4 Female | Extreme stenosis ad-|Obliter- | No mention \None | 
(1824) 17 mitting pen at d.a.| ated \Only 2 
| | cusps 
| 
-| 
2. Jordan? Male Atresia. Descending + 
(1830) 21 arch ends _ blind Large | 
just below d.a. 
| 
3. Wise17 Midd'e- |Atresia. After lefi - + | 
(1842) aged subclavian sudden | Marked 
man narrowing, then lof L.V. 
complete oblitera- | 
tion just below d.a. _ 
4. West*137 Male Atresia. Complete | Liga- + + 
(1848) 37 closure as by a lig | mentous | Only 2 
ature just below cusps 
d.a. | 
5. Barker39 Male Extreme stenosis, lu-|Ctosed + =. + 
(1860) 24 men almost obliter | Especial Low raphe, 
ated just below d.a. | ly R.V. | no corpora 
| Arantii 
6. Degen49 Female | Extreme stenosis + | 
(1870) 28 isthmus, lumen size| ated | Especial | Aortie 
of goosequill. ly L.V. | cusps 
diseased 
7. Forster4s Male Extreme stenosis|Jbliter- | = — 
(1876) 23 just above d.a.; lu-| ated 
men 0.3 em. cire. 
8. Hornung74 Male Atresia. Comp'ete|C osed on + + 
(1876) 27 obliteration by deep| side of Large L.V. 2 |Fused_ en- 
constriction just be | d.a. em. thick| doecardium 
hind d.a. healthy 
9. Liittich72 Male Atresia. Aorta ends|Obliter- + + - 4 
(1876) 20 blind, forming fi-| ated 
brous cord 1.2 em. 
long at and just 
below d.a. 
10. Leggs Male Atresia. Fibrous| Finely + | 
(1878) 20 cord 0.5 mm. long| patent Large of L.V. |Only 2 
at | cusps 
11. Wadsteint143 |Male Extreme stenosis ad-|Closed on + Heart + 
(1897) 17 mitting 1 mm.| side of normal |Only 2 
sound at d.a. P.A. | cusps 


d.a.—ductus arteriosus. 
P.A.—pulmonary artery. 
L.V.—left ventricle; R.V.—right ventricle. 

*New series in this and Blackford’s articles. 
+New series in this article only. 
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ASCENDING 


AORTA 


DILATA- 
TION 


ATHER- 
OMA 


MICRO- 
SCOPIC 
CHANGES 


Di SsEC- 
TION OF 
WALL 


RUPTURE OF ASCENDING AORTA 
SEAT AND CHARACTER 


REMARKS 


Marked 


No exam 
ination 


Fresh jagged tear over an inch 
long just above left posterior 
cusp, dissection under epicar- 
dium; pericardium full of 
blood. 


Large dissecting aneurysm in 
posterior wall formed through 
crack in intima. Rupture into 
pericardium. 


Sudden death while waik- 
ing. 


Butcher. Always lifted 
heavy weights without 
strain. Dissolute habits. 
Fell lifeless in street. 


Marked 


Tear % inch long just above 
cusps into dissecting aneurysm, 
rupturing into pericardium. 


Thin as 
pareh- 

ment 


1 inch above cusps tear 10 lines 
long into dissecting aneurysm 
extending to arch. Rupture 
below into pericardium. 


Spindle- 
shaped 


Hypo- 
plasia 


Irregular laceration 14% in. long 

above compound cusp. Rup- 
ture into right auricle 17 days 
ante-mortem. Second smaller 
recent tear into pericardium. 
Tear half way around lumen 
just above cusps, dissecting 
between coats to arch and 
rupturing into pericardium. 


Bengal native. Strong 
and muscular. Found 
dead in street. 


Muscular athletic man. 
Precordial pain 10 days 
ante-mortem, and again 
18 hr. before sudden 
death. 


Sudden precordial pain 
while lacing his boots. 
Died suddenly 17 days 
later. 


Always weakly and an- 
emic. Died suddenly 
after unusually long 
valk. 


None 


Rupture of ascending aor.a. 


Sudden death 


Spindle- 
shaped 
bulging 
to right 


Transverse tear 3.5 em. .ong 
1.5 em. above posterior (sin- 
gle) cusp; second rectangular 
tear 4.2 em. long, 4 em. above 
this rupture into pericardium. 


Fell dead in street. Di- 
agnosed during life 
from vascular signs. 


Intimal tear 2 em. above cusps 
leading into dissecting an- 
eurysm. Rupture peri- 
eardium. 


Always healthy. Died 15 

minutes after severe 
headache. Vegetations 
on mitral valve. 


Rupture ascending aorta. Much 
clotted blood in pericardium 
and below pleurae. 


Well -deveioped man. 
Found dead in bed. 


10 em, 


Tear 4 em. long on left pos- 
terior wall, leads into peri- 
eardium by oblique rupture 


1.5 em. long. 


Fainted while dancing. 
Died 3 days later. Hem- 
opericardium. 


= 
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PID 
| | | 
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| | 
90ra 
ii | | | | 
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| 
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10 em. | | | 
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TABLE 
AGE AND | COARCTATION OF |gpare oF| COLLATERAL | CARDIAC | BICUSPID 
AUTHOR AND DATE| gry AORTA D.A. CIRCULATION| HYPER- AORTIC 
DEGREE AND SEAT TROPHY VALVE 

12. Bumke*145 Male Gradual narrowing| Liga- + + + 

(1901) 17 to extreme stenosis} mentous Marked /|Fused 
admitting 1 mm. Esp. L.V.) healthy 
sound 

13. Wasast- Male Extreme stenosis ad-|Obliter- + + - 
jerna t 106 13 mitting fine probe! ated Valves 
(1903) at d.a. healthy 

14. Horder*151 Male Moderate 1 stenosis.| Patent 
(1907) 12 Slight ~owing of Valves 

lumen at l.a. normal 

15. Trevort192 Male Moderate stenosis ot + 
(1909) 12 descending arch 

16. Obern- Male Extreme stenosis ad-|Closed at + + + ; 
dorfer§125 38 mitting fine sound! P.A. of L.V. |Fused and 
(1910) at d.a. wrinkled 

17. Sella$i23 Male Extreme stenosis; + + 
Case 1 43 only admitting} L.V. 1.7 |Fused and 
(1910) thread just below em. thick |thickened 

left subclavian. 

18. Sellagi24 Male Atresia. Aorta found | Obiiter- + + + 
Case 2 26 fibrous 1.2 em.!} ated Enormous |L.V. 2 Fused 
(1910) long at da. em. thick 

19. Fraenckel*155 |Male Atresia. Aorta ends|Liga- + + - 
Case 1 33 blind at d.a. mentous L.V. 1% 

(1912) em. thick 

20. Fraenckel*156 |Male Extreme constriction | Not + + + : 
Case 2 27 as though by liga-} found L.V.2 |Only 2, no 
(1912) ture admitting 1 em. thick | noduli 

mm. sound Arantii 

21. Berger* 158 Male Moderate. Annular|Closed on + 

(1913) 41 narrowing at d.a.| aortic Moderate|(3 abnor 
3.5 em. in eireum.| side of L.V. | mally 

large seg- 
ments) 

22. Stauung*157 Female |Moderate, by con-| Patent - + + 
(1913) 28 genital ring-shaped Fused 


diaphragm at d.a. 


*New series in this and Blackford’s articles. 
+New series, this article only. 

tNew series in Blackford’s article. 
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ASCENDING AORTA 


MICRO- SEc- | RUPTURE OF ASCENDING AORTA 
DILATA- | ATHER- SEAT AND CHARACTER REMARKS 
TION OMA 
CHANGES| WALL 
+ None + None |Cross-shaped tear with irregular} Baker’s apprentice. Sud- 
Medial borders, each limb 4-6 mm.! den death. Passive con- 
degen- long in dilated posterior wall,} gestion of organs. 
eration through all coats into peri 
cardium. 

+ + No exam + Ragged zigzag tear 2 em. above/Athletic, intelligent boy. 

Marked ination posterior cusp, 12 em. long in-| After skating 4 hours, 
to dissecting aneurysm, rup-| sudden faintness. Death 
ture 1.5 em. long into peri-| 2 days later. 
cardium. 

+ + " + Transverse tea: almost around|Healthy schoolboy. Died 
Diffuse aorta 1 in. above cusps, with! suddenly. 

vertical tear it right angles. 
Walnut-sized dissecting an- 
eurysm betweer aorta and P.A. 
Rupture into pericardium. 

+ - Rupture ascending aorta Died suddenly 

+ —-  |Medial + Horseshoe-shaped tear 10 em.|Slipped and fell on left 
Saceu- degen- long, 4 em. above cusps, dis-| side. Died suddenly 
lated to eration secting between coats, ruptur-| next day. 
right ing into pericardium. 

+ ~ + |Ragged undermined tear 2 em.|Coachman. Sudden epi- 
9.5 em. Rupture long, 5 em. above cusps, form | gastric pain and anxi- 
very in media ing dissecting aneurysm ex-| ety. Died a few hours 
thin tending into arch. Return} later. Pericardium full 

perforations into aorta and] of blood. 
rupture 1 em. long. 

- + + Zigzag tear just above origin |Pigeon-breast. Vegeta- 
9 em. 9 em. long running nearly} tions on mitral valve. 
very around aorta, leads into large} Anomalous vessel from 
thin- dissecting aneurysm. Rupture} -descending arch. Peri- 
walled 1 em. long into pericardium. | cardium contained % lb. 

blood. 

+ + ce + Zigzag tear 2.5 em. long above|House-servant. Pain in 
8 em. Old posterior cusp leading into dis-| chest 2 days. Found 
thin- changes secting aneurysm and ruptur-} dead in bed. 
walled in media ing by small hole into peri- 

cardium. 

+ Smooth + + Rectangular tear 6 em. long in| Railway _ porter. Did 

13 em. Medial smooth intima running} heavy lifting always 
degen- obliquely up on dilated left} without strain. Died 2 
eration posterior wall. One-half liter} hr. after sudden onset 

blood in pericardium. of precordial pain. 

+ None /|Not ex- + Circular tear 4.5 em. above/Stone mason. Collapsed 
Saeeu- amined cusps leading into wide pocket| after lifting heavy load. 
lated of dissecting aneurysm bulg-} Passive congestion of 
19.5 em. ing to right and rupturing} organs. 

into posterior mediastinum. 
- - ” + 3 em. above cusps, tear dissect-|Maid servant. Pain over 
ing up intima at arch. cardia. Died some days 
later. 
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TABLE 
AGE AND| COARCTATION OF oF| COLLATERAL | CARDIAC | BICUSPID 
AUTHOR AND DATE| gry AORTA D.A. CIRCULATION| HYPER- AORTIC 
DEGREE AND SEAT TROPHY VALVE 

23. Kolisko*159 Male Extreme stenosis at|Obliter- + + | - 
Case 1 13 d.a. admitting thin| ated Marked |Esp. L.V. 

(1913) sound, % mm. 

24. Oppen- Male Atresia. Complete - + of L.V. - 
heimer* 164 adult closure like blind 
Case 2 sac, 2.5 em. below 
(1918) left subclavian 

25. Bronson and |Male Moderate stenosis at |Obliter- + 
Sutherland* 163 41% isthmus 0.7 em. in} ated of L.V 
(1918) circumference. 

26. Binder* 165 Male Moderate _—_contrae- |Oblit- + 
(1919) 20 tion at d.a. erated L.V. 1.6 |Only 

em. 2 cusps 

27. Katz*169 Female |Extreme stenosis at + 

(1921) 25 d.a. admitting fine 
2 mm. sound 

28. Goldblattt131 |Male Slight narrowing of |Closed | None + + 

(1922) 18 lumen by ridge at Slight {2 cusps to 
d.a. | of L.V | left wall 

29. Strassman*170 |Male Extreme stenosis ad-|Liga- + + | - 
Case 4 20 mitting only fine| mentous L.V. 

(1922) sound below d.a. 11.8 em. | 

30. Strassman*171 |Male Atresia. Complete |Liga- + + * 
Case 5 17 obliteration at d.a.| mentous L.V. 

(1922) 3 em. 

31. Strassman*172 |Male Extreme stenosis ad-|Obliter- - + + 
Case 6 17 mitting only fine| ated L.V. Only 
(1922) sound at d.a. 2.5 em. 2 cusps 

32. Meiwner175 [Male Atresia. Complete - + + + 
(1922 20 obliteration of hour- L.V. Only 2 

glass shape at d.a. 3 em. eusps low 
| raphe 

33. |Extreme stenosis by |Obliter- + | + 
(1925) 30 diaphragm admit-| ated Esp. L.V.|/Only 2 

ting fine sound just cusps 
below d.a. 
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ASCENDING AORTA 


RUPTURE OF ASCENDING AORTA 


‘RO- ss 
| SEAT AND CHARACTER REMARKS 
TION OMA 
CHANGES} WALL 

+ - + None |Just above cusps tear 5 em.|While unloading straw 
Forms Marked long in right posterior wall| fell unconscious and 
sac changes with smooth borders communi-| died. 

in media eating with pericardium. 

= - No + Transverse tear 5.4 em. long,|Soldier, thrown down by 
changes 1.5 em. above cusps through} bursting shell. Ran to 
on ex- inner coats into dissecting an-| his column. On _ full 
amina- eurysm rupturing into peri-| duty. Died next day. 
tion cardium. 

+ + + None |Linear rupture 2 em. on pos-|Slight mongolianism. 
Diffuse Media terior wall into pericardium. | Subluxation, diaphrag- 
aneu- degen- matic hernia, clubbing. 
rysmal erated Died suddenly. 

+ + + None |Transverse tear in inner coats,|Healthy musketeer. Fell 
Bulging Elastica 4.2 em. above right coronary,| dead just after carrying 
to right lessened hole size of pea in adventitia,| heavy bag upstairs. 

pericardium full of blood. 
Rupture complete. 

+ - Not ex- ~ Just above posterior cusp ver-|At end of second preg- 
Smooth | amined tical tear 2.5 cm. long with 8| naney sudden pain in 
‘ntima mm. branch from lower end,| neck, and instant death. 

into pericardium. 

+ + Tear 7.5 em. long, begins 1.5|Robust, athletic youth, 
Fusiform) Slight em. above left aortic cusp,| fell to ground. Died 2 

runs obliquely up and to right| days later. Rupture of 
on posterior wall, dissecting} arch diagnosed by x- 
aneurysm, ruptured posteriorly.| ray. 

+ - TT None |Longitudinal tear just above|Blacksmith’s apprentice. 
Much cusps which passed through all| Stabbing pain in chest 

walls. 550 ¢.c. blood in peri-| while working. Died in 
eardium. a few hours. 

re _ és None |! em. above cusps, vertical tear|Locksmith’s apprentice. 
Much 6.5 em. long through inner} Fell dead in shop. 

coats, joining transverse tear 
into pericardium. 

+ + "7 + 3 em. above posterior cusp,|Precordial pain 3 weeks 
With an- fresh jagged tear. 100 c.c.| ante-mortem. After 
eurysm blood in pericardium, sear of| wrestling had _ epilepti- 

old tear. form attack and died. 
cs Smooth 7 + Zigzag tear 10.5 em. long|Plumber. Brought home 
10 em. Medial through inner coats 3 em.| dead from fire drill. 
thin- degen- above posterior cusps, ruptur- 
walled eration ing through adventitia into 
pericardium. 

+ + + S-shaped tear 6 em. long be-|When returning from a 
9 em. Cell infil- ginning 3 em. above cusps on| shop fell to ground 

tration posterior wall, dissecting an-| dead. 


in media 


eurysm, rupturing into peri- 
eardium. 
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Reifensteint134 (1924). A school boy aged ten and one-half years with a history 
of mild endocarditis at the age of two, but no cardiac symptoms since, had an illness 
of four weeks’ duration with cough and some fever and apparently was doing well 
when he suddenly had a hemorrhage from the mouth and died instantly. At the 
autopsy there was found marked constriction of the descending aorta 2.5 em. below 
the left subclavian, and just beyond this, a hole in the left and anterior wall of 
the dilated aorta 3.5 by 5 em., leading into the cavity of a mycotic aneurysm 
filled with crumbly clot which had ruptured by several openings into the esophagus. 
Acute splenitis. Microscopie sections at orifice of aneurysm showed necrosis with 
polymorph infiltration (abscess) and many pneumococci. 

Smith and Hausmannt155 (1926). Boy aged seventeen. Onset 3 months before 
death of precordial pain, nosebleed, fever, petechiae, adenopathy. Prolonged systolic 
murmur of whistling quality at apex, in axillae, and over chest posteriorly. Died 
suddenly after coughing. At post-mortem 2000 ¢.c. of blood were found in left 
pleura. Bicuspid aortic valve surmounted by warty vegetations, old and recent 
mitral endocarditis. Aorta constricted at insertion of obliterated d.a. and 1 em. 
below this an opening in its wall 3 em. across leading into a large mycotic aneurysm 
6 em. in diameter which had ruptured into left chest. Microscopic examination 
showed streptococci in wall of the false aneurysm and the course was the typical 
subacute one of Streptococcus viridans endocarditis. 

Libman}{18° (1928). Girl aged twelve years. Cardiac symptoms for 2 years 
Ill for 3 months with fever, chills, edema, embolism of femoral artery, large spleen, 
hemorrhagic fluid in pleurae, continuous murmur with systolic accentuation over 
chest posteriorly, elevated pressure in arms. Post-mortem revealed coarctation of 
aorta with mycotic aneurysm just below stenosis perforating into left bronchus. 
Streptococcus anhemolyticus in abundance (in spreads and cultures) in wall of 
aneurysm and thrombotic contents. Multiple old and recent hemorrhagic infiltra- 
tion of left lung. Subacute diffuse glomerulonephritis. 


Causative Agent of the Infective Endarteritis——As seen in the above 
eases, the microorganisms at work in the production of a mycotic 
aneurysm vary, just as in a bacterial endocarditis. The Streptococcus 
viridans or anhemolyticus which was present in those cited by Smith 
and Hausmann and Libman is probably the commonest causative 
agent (Libman), the cases running the course of a subacute bacterial 
infection. There are two others in this series (making 4 in all), in 
which the Streptococcus viridans was isolated, reported as follows: 


Beneke*176 (1922). In a man aged twenty-eight years dying unexpectedly from 
cerebral hemorrhage (see Table IV), during the course of a viridans septicemia, 
there was extreme stenosis of the arch beyond the ligamentum and directly below 
this a freshly torn aneurysmal tear ‘‘in which there sat very many grape-like 
thrombotic excrescences which extend far into the aortic lumen.’’ The mitral 
valve was insufficient and its chordae tendineae were ruptured by the same process, 
but the aortic lesion was the lethal one. The left ventricle was greatly hypertrophied 
and the collateral circulation extensive. 

Fockent Case 1132 (1924). A man aged twenty years, always healthy, but 
dyspneic on exertion, presented the characteristic physical signs of coarctation and 
developed slight fever and a purulent otitis media, following apparently upon an 
attack of influenza a week or two before admission, and a history of incompletely 


*New series in this and Blackford’s articles. 
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healed ulcers of the leg the previous summer. After some two months he suddenly 
had a severe epistaxis, following a slight trauma of the nose, and immediately 
thereafter vomited 800 ¢.c. of blood. Died a few days later. Post-mortem showed 
bicuspid aortie valve carrying cauliflower-like vegetations, old and recurrent mitral 
lesion. Ascending aorta smooth, not dilated, descending arch sharply girdled 
admitting only a 16 mm. probe at obliterated d.a. and on the side of the ductus 
a deep ulcer with verrucose and polypoid vegetations extending within and in the 
region below the stenosis where the intima is raised in an atheromatous plaque at 
the origin of the intercostal arteries. Left ventricle greatly hypertrophied, good 
collateral circulation. 


In Kretz’s*? (1895) ease, the bacteriological findings were not avail- 
able, but the course of the illness was that of a subacute infection, 
and the pathological findings of old and recent inflammatory lesions 
were typical of the recrudescing course of a Streptococcus viridans 
infection : 


His patient was a blacksmith’s apprentice, aged twenty years, who had never 
had rheumatism and was always healthy until a year before death, when precordial 
distress and dyspnea on exertion set in, followed by gradual failure of compensa- 
tion. A loud systolic and fainter diastolic murmurs were heard in front and the 
systolic element louder over the back in the scapular regions, especially on the left. 
No signs of collateral circulation nor any change in the femoral pulse during life. 
Post-mortem showed heart greatly enlarged, all valves healthy, aortic cusps 
anomalous (without line of closure) ascending aorta dilated and atheromatous. At 
isthmus sudden narrowing to 15 mm. in circumference, 2 cm. long. Just below 
this on concavity of arch a coarse calcareous plaque at the ends of which are 
delicate fibrinous thrombotic vegetations and radiating intimal scars adjacent 
(fresh and healed lesions). Author thought the stenosis was originally slight and 
had been increased by the healing bacterial lesions. 


In other cases the infective agent is of a more fulminating charac- 
ter. This was so in Reifenstein’s case of ruptured mycotic aneurysm 
of pneumococcus origin (cited above), and in the two following: 


Fockent Case 2133 (1924). A healthy, strongly built girl, aged eighteen years, 
in, whom coarctation was diagnosed from the presence of arteries the size of steel 
knitting needles running from the sternum to the umbilicus and about the scapulae, 
and absent femoral pulse, had an attack of tonsillitis and two months later an ulcer 
on her right toe. Chills with fever and typhoid state suddenly set in, with 
enlargement of spleen and hemolytic streptococci in the blood culture. Died of 
septicemia three weeks later. Post-mortem revealed annular constriction containing 
slit-like opening at obliterated ductus, further reduced by thrombotic mass beneath 
which the intima was raw and eroded. Large collateral circulation. Purulent 
glomerulonephritis. 

Mackenzie*181 (1927). A bright robust boy aged five years, who presented a 
loud-blowing murmur over the chest and pulse almost absent in dorsalis pedis, 
suddenly developed a high continuous temperature and erythematous rash with 
petechial hemorrhages, two toes blue at tip. Repeated cultures from the blood 
and one from these toes gave Staphylococcus albus anhemolyticus. Died on fourteenth 
day. Post-mortem showed multiple abscesses through all organs, large vegetations of 
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acute bacterial endocarditis on aortic cusps. Aortic lumen greatly narrowed at 
closed d.a. and immediately below the constriction half the interior surface covered 
by small reddish gray friable thrombotic vegetations. In left common iliac artery 
thrombotic mass attached to wall and filling lumen (embolic mycotic aneurysm). 


In the early cases by Babington'®? (1847), Van Lieuwen*® (1849), 
Faweett’st Obs. 15'* (1905), and Eppinger'*® (1871), the nature of 
the infection was of course not known, and its degree of virulence was 
not apparent from the gross description, although this left no room 
for doubt of the existence of a mycotic endarteritis. 

Finally, Smith and Targett*143 (1897) reported a boy who died after tracheotomy 
performed for relief of dyspnea produced by pressure upon the trachea and left 
bronchus by a large mycotic aneurysm which they believed to be of exogenous 
erigin. The heart was normal and its endocardium healthy, as also the ascending 
and transverse arch of the latter, but the latter underwent a sudden extreme stenosis 
at the ligamentum, just beyond which the aorta resumed its normal ealibre, 
and presented on its right anterior wall an opening % inch across leading into an 
ovoid cavity 1 by % inch which lay behind and pressed upon the bifurcation of 
the trachea and left bronchus, displacing the esophagus to the right and the aorta 
to the left and bulging against the vertebral column and esophagus behind, but not 
perforating. The tissues around were infiltrated with inflammatory products and 
microscopic examination showed rupture of the media and a dense outer wall formed 
of firm clot and cellular tissue (wall of false aneurysm) continuous with the 
adventitia of the adjacent healthy aorta. 


Termination by Cerebral Death and Spontaneous Cerebral Hemor- 
rhage.—In the ease here recorded, it was unfortunately impossible to 
examine the brain at autopsy, but the sudden onset of a right hemi- 
plegia with coma, followed eight hours later by death, was positive 
evidence of a cerebral lesion, almost certainly hemorrhage. The youth 
of the subject, and the absence of known cause, except indeed the 
moderate degree of hypertension that existed in the upper. part of 
the body, raises the interesting question as to whether we are not here 
dealing with a ruptured congenital aneurysm at the point of bifurea- 
tion of the left middle cerebral artery, that being the situation in 
which the lesion evidently lay. Such an origin of many cases of 
cerebral hemorrhage of unknown etiology, especially in young sub- 
jects, was first suggested by Eppinger,**? who insisted that ‘‘in the 
small and smallest arteries, like those forming the circle of Willis and 
its branches, many aneurysms have a congenital origin, and are due 
to an inborn defect of the arterial wall.’’ The quotation is from 
E. G. Fearnsides,”?** who with H. M. Turnbull?**? made a full study of 
intracranial aneurysms. They differentiated a group of ‘‘noninflam- 
matory’’ cases of cerebral hemorrhage in subjects in whom no satis- 
factory cause for the hemorrhage had been found, and argued that 
in some at least of these this might have originated in rupture of an 
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aneurysm of a small cerebral vessel, due to congenital defect in the 
media, and Turnbull described an aneurysm at the junction of the 
left anterior cerebral and communicating arteries in an infant nine- 
teen months old, dying from other, unrelated, causes. This subject 
has been further reviewed by Symonds***® who presents an instructive 
colored plate showing the delicate bud-like ruptured aneurysm emerg- 
ing at the bifurcation of the anterior cerebral artery, and more re- 
cently, under the title ‘‘Spontaneous Subarachnoid Hemorrhage,’’ by 
Parkes Weber and Bode?*®® (1926). The latter authors point out that 
congenitally defective areas may occur in the media (as was shown 
by Reutervall*?*? in 7 out of 87 cases examined), which may lead to 


‘ 


rupture and ‘‘spontaneous hemorrhage’’ without actual aneurysm. 
Such observations gain added significance from the casuistic of the 
adult type of coarctation, in which condition the arterioles are liable 
to be weakened at their junctional points by a congenital deficiency 
in the media as a part of the abnormal vascular anlage, and by stretch- 
ing of the wall under the enormous collateral circulation (in which for 
some unknown reason the branches of the internal carotids also often 
appear tortuous and atheromatous), and the persistent hypertension 
that exists. From this standpoint the contribution of Harry L. 
Parker**' is of great interest. He points out that the phenomenon of 
‘‘intermittent leakage’’ which was stressed by Wichern®** and Fearn- 
sides*** as a diagnostic sign of ruptured aneurysm, is well illustrated 
by the classic case of ruptured cerebral aneurysm in atresia at the 
isthmus recently reported by Woltman and Shelden'*? (as also by 
Parkes Weber’s'** very similar case). This interesting clinical feature 
is produced by the spontaneous closure of the tiny slit-like aperture 
in the wall of the aneurysmal sae after a certain amount of bleeding 
has occurred, followed later by its reopening or by rupture at an- 
other point in the wall, and is evidenced at autopsy by hemorrhagic 
zones in different stages of disintegration. - Under these conditions 
such patients may present alternating periods of disturbed and nor- 
mal function or repeated apoplectic attacks, and this actually did 
occur in the majority of the cases of so-called spontaneous hemor- 
rhage in this series in whom no cerebral aneurysm was demonstrated 
at autopsy, suggesting that this might possibly have been overlooked. 
In view of the extreme difficulty and sometimes the impossibility of 
locating these very small, almost miliary, aneurysms on the cerebral 
vessels in the midst of a large hemorrhage at the base, and the extreme 
youth of most of the patients so dying in this series (see Table IV), 
it seems safe to conclude the presence of a ruptured cerebral aneurysm, 
in practically all such cases of so-called spontaneous cerebral hemor- 
rhage occurring in coarctation before the end of the second decade 
without a history of infection or other apparent cause. 
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LESIONS IN 
(25 Cases in 


AUTHOR AND BICUSPID DUCTUS | PROXIMAL 
| AORTIC VALVi | ARTERIOSUS AORT! 
SEX | TION AT OR NEAR D.A.) 
Reynaud, J. M /|Extreme stenosis at d.a. Normal 
Rev. de Med., 1828,| 92 as by ligature, admits 
i, 15. quill 
Muriel M |Extreme stenosis admii- [witated 
Guy’s Hosp. Rpt., 25 ting fine probe at d.a. 
1847, 453. 
Aimagro F |Extreme stenosis at d.a.|Cusps fused | Widely Jnaitered 
Thesis Paris, 1862. 19 0.019 mm. in diameter| extreme patent 
stenosis 
Eppinger 2. M /|Extreme stenosis below + Lagamenvous Dilated and 
Prag. Vierteljahr, 17 d.a. Saddle - shaped | Bicuspid atherom- 
1871, exii, 31. kinking, admitting atous 
bristle 2 mm. wide 
Erman M_ |Extreme annular stenosis uigamen- Visated no 
Berl. klin. Woch., 19 5 mm. wide, exactly at tous, 1 em.} atheroma 
1873, x, No. 19. d.a. long 
Goodhart M |Extreme stenosis as vilated 
Trans, Path. Soe. 57 though by a cord at 
Lond., 1884, xxxvi, d.a. Admits small rub- 
178. ber sound = 
Kriegk, Case 1 M |Extreme stenosis admits + + Disated, 
Viert. f. prak. Heib.,| 11 bristle, formed by |Bicuspid, Obliterated, | bulging 
1898, 47. tough ring girdling| well-formed] 1.4 cm. long 
aorta at d.a. competent 
Kriegk, Case 3. F |Moderate annular sten- Hypopiasie 
do. 28 osis at d.a. admitting Obliterated 
little finger 
Sommer brodt M_ |Obliteration at d.a. Solid + + |Yi.ated and 
Arch. f. path. Anat..| 52 cord 5 mm. long. Aorta|Bicuspid rt./Obliterated | seclerosed 
1883, xvi, 492. funnel-shaped above] and post. 
and below stricture seg. fused 
Manneberg M |biiterated. Collar - like + Dbliterated, |Uucnanged 
Breslau Thesis, 1884 | 29 segment 5 em. long|Fused thin cord 
just below d.a. 
Kewmitz 1, M |Extreme constriction as + + Dilated 
Kiel Diss., 1902. 34 though tied by thread |Bicuspid 2 |Obliterated. 
only permeable by| segments Fibrous 
match just below d.a. | calcified eord 1.5 
mm. long 
Haberer F |Complete obliteration at + + Dilated 10 
Zeitsch. f. Heilk., 47 d.a. Gradual diminu-|Low raphe |Obliterated. | mm. in cire. 
1903, iv, 26. tion from left subclav-| behind Solid cord 
ian combined 
‘ cusp 
Fawcett, Obs. 11. F |Extreme stenosis, aorta Admits iypopiasie 
Guy’s Hosp. Rpts., 17 narrowed to a _ probe bristle 
1905, lix, 12. fissure at isthmus 
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CEREBRAL LESION REMARKS 
CIRCULATION OF HEART 
+ _ + Right hemiplegia. Cardiac 
None Many old hemorrhages in both| death. 
hemispheres, largest in left 
corpus striatum. 
+ + Cerebral death. Brain not ex-|Symptoms 9 years. After lift- 
Extensive amined. ing, convu'sions and coma. 
Death a week later. 
No evidence + + Delayed development. Cardiac 
Marked gener-/Recent hemorrhage. Area of| and vascular signs. Left 
alized softening in right corpus| hemiplegia. Death six weeks 
striatum. later. 
+ + + Frequent comp'aints of con- 
Extensive Marked Bean-sized aneurysm both ant.| striction in chest. Fell un- 
cerebrals, rt. ruptured, much} conscious 3 days _ before 
extravasated blood, softening} death. 
around left. 
id + + Crural pulse absent. Left hem- 
Extensive Considerable |Large area of old softening iplegia 7 months previously. 
posteriorly, adherent throm| Cardiac death. 
bus in left internal carotid tc 
post. communicating. 
Pi + Examination of brain negative |Cardiae and vascular s guns. 
Extensive Marked Right hemiplegia 10 days be- 
fore death. 
+ + Large recent hemorrhage in/Fell on his head from a height. 
Extensive Marked of temporal lobe extending into| Left hemiplegia developed. 
haV: lenticular nucleus and almost| Died comatose 3 days later. 
to surface. 
t + + Married, 2 children. Right 
Slight Marked, esp. |Large hemorrhage in right ven-| hemiplegia in 7th month. 
left cavities tricle and corpus striatum,| Improved. New apoplexy 2 
old softening left side, basal| months later. Died. 
vessels atheromatous. 
1 + Numerous areas old and recent|Soldier. After several para- 
Extensive Especially softening throughout cere-| lytic strokes, invalided with 
aaV < brum in basal ganglia and| marked cardio-vascular symp- 
medulla. Aneurysm left ver-| toms. Complete dementia 
tebral. and aphasia before death. 
+ Multiple cerebral emboli evi-|Soldier. Malignant endocard- 
Large, cirsoid dently derived from infective| itis of fused aortic valve and 
thrombotic masses in ascend| aorta. Left hemiplegia one 
ing aorta. month before death. 
+ + + Fell suddenly unconscious. Left 
Int. mammaries|Enormous esp.|Enormous recent hemorrhage} hemiplegia. Three years be- 
and deep epi-| left side destroying greater part right] fore stroke with recovery. 
gastrics hemisphere. Old apoplectic} Cerebral vessels healthy. Car- 
cyst in left optie thalmus. diac symptoms always. 
+ + Tortuous dilated branch ant.|Paraplegia 3 days before death 


Extensive. In- 
volves sp. ar- 
teries in back 
and neck 


spinal artery pressed on cord 
at 2nd dorsal vertebra. Mul- 
tiple necrosis in cord result 
ef thrombosis. 


from compression myelitis. 


Marked 


Recent hemorrhage in ant. end 
each hemisphere size of wal- 
nut. Left layer ruptured 


3 weeks before death fainted; 
vomiting and speechlessness 
since. Died immediately 
after second fainting fit. 


into ventricle. 
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AUTHOR AND BICUSPID DUCTUS PROXIMAL 
REFERENCE | (STENOSIS OR OBLITERA- |, VALVE| ARTERIOSUS | AORTA 
SEX | TION AT OR NEAR D.A.) 
Borissowa M |Extreme stenosis at level Hypoplasic 
Synop. in Centralbl. f. 7 of d.a. ecireular con- 
allg. Path., 1911, striction as though lig- 
xxii, 13. _| atured 
Moon M |Obliteration just beyond + Dilated 
Lancet, June 8, 1912.| 20 d.a. completely oeclud- Closed 
ing lumen 
Kolisko, Case 2. M |Cord-like obliteration 5 + Slightly 
Dittrich Handb. d. 26 em. long, just behind Ligamentous| dilated 
dirtzlich. sachver- attachment of ligamen- 
stdindigkeiten, 1913, tum arteriosum 
ii, p. 984. 
Kolisko, Case 3. M /|Complete obliteration at Dilated 
Ibid. 58 origin left subelavian 
Erdmenger M_ /|Marked stenosis 1 em. in + + Hypoplasie, 
Gottingen Thesis, 24 eire. Aorta thin and|/2 cusps. Low/Obliterated | thin 
1912. searred ridge be- 
hind one 
Follet et Caille M_ /|Extreme thread-like con- Normal 
Arch. d. mal. d. coewr,| 17 striction pierced by 
1921, xiv, 207. narrow canal admits 
fine probe just below 
left subclavian 
Beneke M_ |Extreme stenosis admits 
Miinch. Med. 28 thin pencil below comb- 
Wehnschr., 1922, shaped transverse dia- 
Ixix, 413. phragm of thickened 
intima 
Strassman, Case 7. M |At ligamentum aorta so + Some 
Beihtr. z. ger. Med.,| 13 extremely narrow that Ligamentous| atheroma 
1922, v, 91. probe can barely pass 
Bahn M_ |Obliterated at ligamen- + Some 
Deutsch., Arch. f. klin.| 40 tum arteriosum by Ligamentous| atheroma 
Med., 1925, exlvi, complete diaphragm 
297. 
Hamilton §& Abbott M_ /|Complete atresia at liga- + Dilated ath- 
(this case) 14 mentum, after gradual|2 segments |Ligamentum/! eromatous, 
narrowing. Lumen} bifid, raphe| 1.5 em. saccular 
closed by _ biconcave! behind one | long and dissect- 
dise ing aneur. 
Woltman &§ Shelden M_ |Complete obliteration at + + 
Arch. Neur. & Psych.,| 20 left subclavian Ligamentous Marked 
1927, xvii, 303. 1 em. long 
Parkes Weber M |Funnel-shaped _ stenosis. + 
Proc. Roy. Soc. Med.,| 40 admits 2 mm. probe be-|Anterior 
1927, See. Med., p. Idw left subclavian segments 
29. fused 
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COLLATERAL 


HYPERTROPHY 


CEREBRAL LESION 


REMARKS 


CIRCULATION OF HEART 

+ Cardiac symptoms and anginal 
Recent hemorrhage large area| pain 3 years. Admitted with 
of softening in left occipital} signs of cerebral hemorrhage 

lobe. and cardiac delirium. 
+ + Facial paralysis in boyhood. 
Generalized Small recent hemorrhage size} Always weak in legs. Pulses 
of bean in right subcortical} almost imperceptible. Left 
region just ant. to fissure of| hemiplegia and coma, died 

Rolando. same day. 

+ + + Had been in insane asylum 
Superior ep1-/Twice its size,;Much clotted blood at base un some years before death. 
gastrics and) chiefly L.V. der arachnoid. Thin-walled| Sudden onset of headache 
internal mam- hempseed-sized ruptured an-| and vomiting and died. 
maries size of eurysm ant. communicating 
goosequills artery, ventricles filled with 

blood. 

+ + Sears of old hemorrhage in}Animal-tamer. Cardiac symp- 
Intereostals size|L.V. 2 em. both hemispheres. toms for years. Died sud- 
of little finger| thick denly. 

Branches, wide + Large hemorrhage in left tem |Cardiac symptoms some years. 


Somewhat 


poral lobe filling left fosse 
Sylvii and involving island of 
Reil 3 by 5 em. wide. 


7 days before death convul- 
sions on right side, uncon- 
sciousness. 


L.V. 


mid-eerebral in 
fissure 2.5 em. in 


rysm of It. 
Sylvian 


Resembles cir- + Recent hemorrhage at base of|Farmer boy. Worked hard. Fell 

soid aneurysm|Of L.V. brain. down, but not unconscious. 
Stiffness of neck, opis- 
thotonos. Spinal fluid hem- 
orrhagic. Coma, died. 

+ + + 

Especially Old hemorrhage in left occipital|Sudden death. 
a lobe (right hemiparesis 2 mo. 
A.M.) 
+ + Schoolboy. Played football. 
Especially Ruptured aneurysm size of| Fell suddenly dead. 
L.V. hempseed in right Sylvian 
artery just at junction. 
+ + + Soldier, left hemiplegia. Died 
Marked Especially Fresh hemorrhage in right hem} 4 hours later. Endocarditis 
L.V. isphere. lenta. Dextrocardia. 
+ + Cerebral death. Brain not ex-| Vascular signs and failing com- 
Marked Great, esp. of} amined. pensation. Sudden onset right 
L.V. hemiplegia and coma 8 hr. 
A.M. Crural pulse absent. 

+ + (1) Dumb-bell-shaped aneu |Pushed a motoreyele through a 
rysm of It. post. communicat-| mile of sand. Then fell to 
ing. Ruptured. (2) Smaller} ground. Meningeal symptoms 
one 4 mm. diam. at june. ant.| followed with right hemi- 
cornu with rt. cornu. paresis. Died 5 weeks later. 

+ 4 + Cerebral attack following 

Marked Especially of |Rupture of walnut-sized aneu-| straining at stool. Weakness 


on left side. Died on 11th 
day after convulsions and un- 


diameter. 


consciousness. 
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A ease in point is that by Follet et Caille129 of a youth aged seventeen years, 
with no history of rheumatism, syphilis, or other infection, who had fallen from his 
horse in a somewhat confused state, and five weeks later, during his work of handling 
heavy sacks of grain, fell down with meningeal symptoms. On admission the blood 
pressure was 210 mm. in the upper and 110 in the lower extremities, the crural 
pulse was absent, and there were cirsoid tortuosities of the arteries in the sub- 
scapular and anterior thoracic regions. Lumbar puncture gave a definitely hemor- 
rhagie fluid under hypertension and no meningococci. The contractures increased, 
and a herpetic eruption appeared on the neck and lower lips. All these symptoms 
subsided, but while still in the hospital he suddenly developed severe pain in 
the lumbar region and head followed by coma and death. At autopsy a constric- 
tion admitting only a thread occurred at the isthmus. 


Among the 183 eases accessible to us for study in this series there 
were 25 in which a serious neurological lesion was present (see Table 
IV), and in 20 of these this was demonstrated at autopsy to be cere- 
bral hemorrhage. Of the other 5 cases, in that by Haberer**® death 
followed a compression myelitis from a tortuous collateral arterial 
branch and in that by Manneberg*® it was due to multiple septic em- 
boli; while in the three others death followed upon hemiplegia and 
coma, but in two of these (this case'*® and that by Muriel'S) the brain 
was not examined, and in the third (Goodhart**), examination of the 
brain was reported negative. 

Among the 20 cases in which cerebral hemorrhage was actually 
found at autopsy, in two (by Beneke'’® and Bahn-Pol*’) there was a 
focus of septic infection, so that in these the hemorrhage was possibly 
due to local septie erosion of the vessel wall of embolic origin. The 
remaining 18 cases were all shown at autopsy to be cerebral hemor- 
rhage apparently of ‘‘spontaneous’’ origin. In 5 of these, reported 
by Eppinger* (1871), Kolisko*'®° (1913), Strassman**** (1922), Wolt- 
man and Shelden*!*? (1927), and Parkes Weber*'** (1927), the cause 
of the hemorrhage was discovered to be rupture of a clearly defined 
cerebral aneurysm, which in 2 instances was multiple. In addition a 
sixth case of ruptured cerebral aneurysm in extreme coarctation in a 
youth aged twenty-one, has recently been reported by Dr. Green,” but 
the article was not seen in time to incorporate in these statistics. 

In the remaining 13 of these 18 cases of apparently spontaneous 
hemorrhage, these were usually multiple blood extravasations at dif- 
ferent stages of disintegration, indicative of the different periods at 
which hemorrhage or ‘‘leakage’’ had oceurred. This is evident from 
the following list: 

Reynaud,® aged ninety-two (many old hemorrhages in both hemispheres); Al- 
magro,65 aged nineteen (many old hemorrhages in both hemispheres); Hrman,*® 


aged nineteen (large area of old softening, hemiplegia 7 months previously). 
Kriegk’s Case 1,56 aged eleven (large recent hemorrhage) ; his Case 3,58 aged twenty- 
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eight (large recent hemorrhage and old softening) ; Sommerbrodt,75 aged fifty-two 
(numerous areas of old and recent hemorrhage) ; Reinitz’s*146 Case 1, aged thirty- 
four (enormous recent hemorrhage and old apoplectic cyst) ; Fawcett’st Case 11,197 
aged seventeen (recent hemorrhages, size of walnuts, in both hem:spheres, almost 
certainly aneurysms) ; Borissowa,*153 aged seven (recent hemorrhage and old soften- 
ing); Moont.126 (small recent hemorrhage, and was under observation for facial 
paralysis with recovery three years before death) ; Kolisko’s Case 3*161 aged twenty- 
six (multiple scars of old hemorrhages); Erdmenger,*153 aged twenty-four (large 
recent hemorrhage) ; Follet and Caillet129 (vide supra). 


These and other details of interest in the 25 cases of cerebral com- 
plication found in these 183 cases are analyzed in Table IV. 

In addition, there are 2 cases in this series of unruptured aneurysm— 
of the basilar artery, in Knierim’s*'*! case, and of the vertebral in 
that by Sommerbrodt.”* 


Cardiac Death.—Notwithstanding the tremendous number of fatali- 
ties listed above from causes located in the arterial wall, the highest 
death rate from any one cause in coarctation, especially in the cases 
that attain late middle life, lies in the heart itself, in a failing myo- 
eardium. While this is usually the result of intercurrent infections 
and resultant crippling of the heart’s mechanism and power, there 
remains a relatively small, but clearly defined, group in which the 
coarctation itself and the secondary changes in the circulation that 
arise from it have apparently been the essential factors in the cardiac 
strain. Thus Loriga®® found that, out of 50 cases of hypertrophy in 
coarctation, in 20 there was no other cause ascertainable but the 
stenosis. This is probably too high an estimate, but the observation 
is none the less significant. 

Most convineing of all are the cases of sudden death in subjects 
who have shown no evidence of cardiac involvement, as in Kjelberg’s*® 
case, a young woman of twenty-eight years, with an extreme stenosis 
at the ductus but no valvular lesion, who died in the act of stooping 
to put on her boots, and Church’s'” patient, a girl of fifteen with an 
associated hypoplasia, who died suddenly when apparently in per- 
fect health. Similar cases in this series were reported by Viaud- 
Grandmarais,** Pommier,®’ Peacock,t?*? Weidman,*'® and Strass- 
man,* Obs. 8,'7* the latter the case of a woman with a complete atresia 
at the isthmus, who had borne seven children, and was found dead in 
bed in her fifty-seventh year. 

Death occurred by failing compensation in cases without any valvu- 
lar lesion or history of antecedent infection, leading one to suspect 
myocardial changes from this source alone, in cases reported by 
Graham’ (1818) in a boy aged fourteen with complete atresia and 
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Fig. 11.—Diagram showinz the collateral circulation in Reynaud’s case of extreme 
stenosis of the aorta below the obliterated ductus, in a man dying at the advanced 
age of ninety-two years. 

a, dotted outline indicating position of the heart, removed in diagram; }b, greatly 
dilated ascending aorta; c, obliterated ductus; d, dilated innominate artery; e, left 
common carotid; f, aorta at point of constriction; g, descending aorta showing bul- 
bous dilatation immediately below constriction and narrowed abdominal portion; h, 
common iliac artery; i, relatively large external iliacs; k, dilated femoral arteries ; 
/, small fourth, fifth, sixth, and seventh intercostals; m, dilated right subclavian; ”, 
dilated internal mammaries anastomosing with o, tortuous deep epigastrics; p, anas- 
tomosis of deep cervical branches, with gq, first and second aortic intercostals; r, 
anastomosis of superior intercostal with third, and s, supernumerary fourth right 
aortic intercostals; u, greatly dilated left subclavian artery, giving off anastomosing 
branches; 2, site of constriction laid open to show fine probe just through stenosed 
lumen and dilated orifices of upper aortic intercostals. 

(From Observation dune Obliteration presque compléte de Vaorte swivie de quel- 
ques réflexions, et precedée de Vindication des faits analogues consignés dans les 
auteurs. By A. Reynaud, Jour. hebd. de Med., 1828, i, 161. Plate usually ascribed 
to Walshe.) 
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huge collateral circulation, Wilks,**° Loebel’s Case 2 (Rokitansky’s 
Obs. 21),*' Stoll-Krotowski,® Goodhart,’1 Cameseasse,”® Moon,'*° and 
Murray.**® 

Complicating Cardiac Lesions.—A lethal infective endocarditis was 
an immediate or contributory cause of death in cases in this series 
reported by Laennec*®® (1826), Craigie’? (1841), Redenbacher®® (the 
author’s own son dying at the age of seven years of a fulminating 
malignant type), Martens,®® Flint,°? Manneberg*® (death from septic 
cerebral embolism), Pappenheimer’s Case 1,'7 and in the cases of 
mycotic endarteritis summarized above by Babington,'’? Focken'*? (2 
cases), Beneke,*'*® Bahn-Pol,*!* and Mackenzie.***! 

Sudden death in eases of coaretation complicated by old valvular 
or myocardial lesions was recorded by Nixon,® Roemer*t (1839), in his 
famous Austrian officer, aged fifty, who had fought through the French 
Revolution and had suffered from dyspnea and dysphagia for about 
a year, with some edema of the extremities, and was found to have a 
complete atresia below the ductus and a huge collateral circulation; 
by Schichhold,*® and by Faweett,’"’ the latter in a man aged forty- 
five, who died while sitting quietly by the fire. 

Death by failing compensation in extreme stenosis or atresia com- 
plicated by cardiae lesions was reported by Legrand’ (see Fig. 12), 
Mereier,'* Barth,?> O’Flaherty,®°° Traube,°! Paltauf,** Alexais and 
Gilly,** Wadstein (Case 2),°° Dickinson and Fenton,** Bonnet,'"! Strass- 
Knierim,*'*' Kohn,*?*? Taruffi,t™° and others. 

An extraordinary case of extensive calcification of the myocardium 
complicating isthmus stenosis was recently recorded by Hinrichs- 
meyer.i*** So far as we know, it is unique in the literature. 

The patient, an apparently healthy man, who had, however, suffered always 
from shortness of breath on exertion and slight anginal attacks, but who had 
never been seriously ill and was a hospital orderly during the war, suddenly de- 
veloped, two months before death, signs of cardiac decompensation which rapidly 
culminated in extreme anasarea and marked cyanosis with air hunger and com- 
plete arrhythmia. The heart sounds were ringing and there were confused murmurs 
over the precordium. At the autopsy, the heart was enormously hypertrophied 
(710 gm.), the endocardium of the left ventricle thickened (sugar-icing), and there 
were calcified nodules of stony hardness in the region of the anterior papillary 
muscle receiving the delicate chordae tendineae of the mitral segment, which was 
not thickened, but was apparently incompetent, with smaller nodules the size of 
a pea in the myocardium near the apex and a calcified ridge with stellate radia- 
tions in the endocardium of the left ventricle, as well as a caleareous patch ‘the 
size of a two-mark piece in the wall of the left auricle between its auricular ap- 
pendix and the valvula foraminis ovalis. The aortic valve was bicuspid with low 
raphe, and the ascending aorta was dilated (10 cm.), and very atheromatous; 
beyond the left subclavian it was narrowed to the diameter of a fine probe, and 
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then expanded at the origin of the six upper aortic intercostals which received 
branches the size of pencils derived from the subclavian arteries at the vertebral 
angles. The internal mammary arteries were also the size of goosequills. 


DEATH FROM OTHER CAUSES 
In the old literature there are two eases, reported by Pelletier" 
(1828) and by Oehl,i'*® of patients who died from a ‘‘phlegmon’’ or 
‘‘erysipelas,’’ originating at the site of venesection for the relief of 
the hypertension. The fulminating phlegmonous and gangrenous con- 
dition of the arm following septic thrombosis of the median basilic 


Fig. 12.—Legrand’s case, a man aged forty-eight years, diagnosed durinz life. 
Outline drawing of arch and dilated descending aorta laid open to show extreme 
stenosis at insertion of ductus by a septum pierced by circular opening one and a 
half lines in diameter. 

(From Rétrécissement de Vdaorte, du diagnostic et du traitement de cette maladie, 
By A. Legrand, Paris, 1834, Fig. 1.) 


vein, and the terrible sufferings of the patient under the drastic treat- 
ment that was pursued in Pelletier’s case are graphically recounted, 
and form an interesting fragment from the history of the phlebotomy. 
Libman’s® first case (1902) also died of erysipelas (though not so 
originated). Wadstein’s Case 1% died of diphtheria and Hamernjk’s 
Case 3,*° of meningitis. Among the 183 cases accessible to us there 
were 6 deaths from pneumonia (Hamernjk’s Case 1,°° and those by 
Chevers,”* Loriga*® (sudden death on sixth day), Pic et Bonnamour,?” 
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West,t'?® and Umber*!*°), and 7 from tuberculosis (Bockdalek’s,” 
Blakiston’s 2 cases,?* Hamernjk’s Case 2,?° Dubreuil’s 2 cases,” °° 
and that by Brunner®’). Rosenstein’s*® patient was the only one said 
to have died of ‘‘Bright’s disease,’’ but there were several among 
those dying of mycotie endarteritis and endocarditis, who had a con- 
comitant glomerulonephritis. The coarctation was an accidental 
finding in Moutard-Martin’s™ second case (death from sarcoma of the 
ovary), Faweett’s Obs. 6° (epithelioma of the tongue), Reinitz’ Case 
2'47 (suicide by shooting), Hart’s Case 2*'°* (aviation fall); while 
the eases by Cruveilhier,'? Liouville,** Bradley,*? Wood,*? MacCal- 
lum’ and Faweett’st Obs. 13, 14 and 15 were without a history, as 
also the remarkable dissecting room specimens reported by Paris’ 
(1791), Jones,** Hargrave,’ and Harrison.*?!** 


SUMMARY AND CONCLUSIONS 


1. Coarctation of the aorta of the adult type may be defined as a 
stenosis or obliteration of the descending arch at or just below the 
insertion of the ductus arteriosus which is nearly always an obliterated 
fibrous cord. The explanation of this anomaly still remains obscure, 
but it would appear, at least in such cases as the one here reported, 
to be a congenital maldevelopment of the embryonic arterial wall at 
the junction of the primitive left fourth arch with the left sixth 
(ductus), so that the obliterative process going on in the latter takes 
effect also in the immediately contiguous tissue. The presence of 
anomalous vessels taking origin in this region in this and several 
other cases in the literature is a point in favor of this supposition. 

2. A classic ease of obliteration of the aorta at the insertion of the 
ligamentum arteriosum diagnosed during life and confirmed by au- 
topsy in a young patient who presented the characteristic symptom- 
atology of an enormously developed collateral circulation with hyper- 
tension in the upper part of the body and diminished pulsation below 
the constriction from the age of ten years, is here added to the litera- 
ture. In this case the vascular anomaly was complicated by a chronic 
infective inflammatory process superimposed upon a congenitally bi- 
cuspid aortic valve, leading to a subaortie stenosis and an extreme 
degree of aortic insufficiency with a weakened and greatly hyper- 
trophied myocardium. In addition, the wall of the ascending aorta 
had undergone sacculation and dissection of its inner coats with im- 
pending rupture, and death had taken place under the clinieal pic- 
ture of cerebral hemorrhage. 


3. The findings in this remarkable case are compared with those in 
199 similar ones in subjects over two years with autopsy in the litera- 
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ture, and are presented here in statistical form (Table II). In the 
light of these statistics the following conclusions are drawn: 


a. The characteristic clinical picture of coarctation depends 
upon the development of the collateral circulation and the evi- 
dence presented of this and of the obstruction in the thoracic 
aorta. It follows that the signs are vaseular rather than cardiac, 
and depend upon the efficacy of the new route for the blood sup- 
ply to the lower extremities, rather than upon the degree of 
obstruction in the aorta, which may amount to a complete oblit- 
eration with latency of symptomatology. Retardation and dim- 
inution or absence of pulsation in the femoral artery, with 
lowered blood pressure in the lower extremities in the presence 
of hypertension in the upper part of the body is the most impor- 
tant diagnostic sign of coaretation. In combination with tortu- 
ous and dilated pulsating vessels in the neck and thorax, this is 
pathognomonic of coarctation, and a correct diagnosis, either 
virtual or actual, based on this combination and confirmed by 
autopsy, was made in the ease here reported, and in 27 others in 
the literature. 

b. Coaretation is commoner in the male than in the female sex, 
the proportion in this series being as 3 to 1, or 147 males to 48 
females. Its symptomatology usually reveals itself in athletic 
muscular subjects in early adult life, after the myocardium has 
become weakened by infection or unusual physical strain; and 
death commonly occurs in the prime of middle life, either ab- 
ruptly from arterial rupture, or as a result of failing compensa- 
tion in the presence of acute infections or their cardiac sequelae. 
Among these 200 cases, 148 (74 per cent) died before or during 
the fortieth year of life; so that, in spite of its rarity, this condi- 
tion is one of great clinical and medicolegal importance. This 
fact is not sufficiently appreciated at the present time. 

e. Spontaneous rupture of the aorta occurred in its ascending 
part in 33 cases and in 5 instances at the seat of coarctation. 
Where the tear lay in the ascending aorta, this was practically 
always dilated and was in some instances abnormally thin, and 
microscopic examination of it, which was made in 13 of the 33 eases, 
usually showed absence of inflammatory changes, and degeneration 
and diminution of the elastic elements in the middle coat of the 
vessel. This fact, together with the presence of a congenitally 
bicuspid aortic valve in 22 per cent of the 200 cases, and in over 
50 per cent of the cases 6f rupture of the ascending aorta, argues 
for a congenital weakness of the wall just above the cusps, as the 
probable cause of rupture in this situation. 
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In rupture at the seat of coarctation contributing causes are 
the dilatation and atheroma of aortic wall just below the stenosis, 
secondary to the influx here of the collateral blood, and traction 
of the ligamentum arteriosum at its point of attachment in the 
lateral wall of the aorta. These factors also take an important 
part in the causation of the mycotic endarteritis, which occurred 
at this point in 13 of this series with, in 3 of the cases, fatal rup- 
ture of a mycotic aneurysm. 


d. The mode of death in the case here reported points to cere- 
bral hemorrhage as its cause, although positive evidence from 
examination of the brain was lacking. In view of the youth of 
the patient and in the light of recent investigations it seems prob- 
able that such hemorrhage was the result of rupture of a congen- 
ital aneurysm at a junctional point of one of the branches of the 
right middle cerebral artery. 

e. In this connection the details of 25 cases with a complicating 
cerebral lesion in this series are reviewed (Table IV). Among 
these are 18 cases of so-called ‘‘spontaneous’’ cerebral hemor- 
rhage, and in 5 of these the cause was demonstrated at autopsy 
to be a rupture of a cerebral aneurysm. The relatively early age 
of the other 13 patients, the extreme stenosis, the large collateral 
circulation and the frequent history of repeated small cerebral 
hemorrhages (intermittent leakage) suggest that the same cause 
was probably at work here, the minute miliary aneurysms hav- 
ing remained undetected at autopsy. This series of cases there- 
fore supports the contention that ‘‘spontaneous subarachnoid 
cerebral hemorrhage’’ in young subjects without history of 
trauma or infection is usually due to a ruptured cerebral aneu- 
rysm of congenital origin. 


4. A bibliography on coarctation of the aorta of the adult type, to 
date, in so far as this has been available, arranged in chronological 
order under the bibliographical studies previously made, is appended 
below. 

The writer’s sincerest thanks are expressed to Dr. L. Minor Blackford of the 
Mayo Clinic for his active cooperation in the work of this article, and for his 
courtesy in placing at my disposal his unpublished bibliography of recent articles 
as well as the data from certain cases not accessible to me in the literature and 
employed for these statistics. 


BIBLIOGRAPHICAL 


Preliminary Note——Few subjects in the literature have been treated 
so thoroughly, from the bibliographical standpoint, as this, the adult 
type of coarctation. The striking pathological appearances and 
dramatie courses evidenced in so many of the cases awakened the 
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observation and the liveliest interest of the early morbid anatomists 
and clinicians, so that from the time of publication of the first typical 
case (reported by Paris' in 1791), repeated studies have appeared 
abstracting the cases collected from the literature to date. These 
summaries, however, often overlap, while typical clinical cases with 
a clear diagnostic picture but not confirmed by autopsy, have fre- 
quently been included as well as some others of the infantile type 
which do not belong in the series at present under consideration. For 
these reasons it has been necessary to examine the observations in the 
originals, wherever these were accessible, and also to compare care- 
fully the various statistical studies to date for the purpose of correct 
computation. In the following bibliography the cases of adult type 
confirmed by autopsy (Part A below) have been cited in chronological 
order under the caption of the earlier authors who collected and ab- 
stracted these, while to preserve the actual order by date of publica- 
tion of all the early cases, reference has been inserted at the points 
indicated to this effect. The number of cases in each series, after due 
elimination of the overlapping material, is shown in Table II above, 
but the following brief summary is also in place here. 


1. Craigie (10 cases). In 1841, this author!® reported a personal case and pub- 
lished abstracts of nine others with autopsy from the literature. These, the first 
eases published, were by Paris, Graham, Astley Cooper, Otto, Meckel, Reynaud, 
Jordan, Nixon, Legrand and Craigie himself. 

2. Peacock’s series (29 eases). In 1860 Peacock?! published abstracts of forty 
eases collected from the literature. These included the 10 in Craigie’s series and 
one (Boechdalek’s Case 1), which is of the infantile type, and has therefore been 
excluded from these statistics, making 39 cases collected by these two authors 
to date. 

3. Eppinger (10 eases). In 1871, this author4s reported 2 new cases and 
tabulated forty-two others, which included the above series collected by Craigie and 
Peacock, and added 8 others from the literature making a total of 49 cases from 
the literature to date. 

4. Kriegk (9 eases). In 1878, this author53 reported 3 personal cases, and eol- 
lected 6 others from the literature not included in the previous series, thus bringing 
the number of cases to 58 up to that date. 

5. Barié (20 cases). In 1886 Barié78 in his valuable statistical article, published 
abstracts of eighty-eight cases (Nes. 51 to 53 having been omitted by a clerical 
error from the 91 listed by him). Twelve of these are deducted in our statistics, 
because five are clinical reports without autopsy (cases by Walshe, Scheele, 
Sehrotter, Mann, and his own Obs. 90), and seven are in infants or of the in- 
fantile type, (eases by Rauchfuss, de Bary, Bochdalek, 2 by Luttich, and 2 by 
Houel). The seventy-six cases remaining included all those collected by the above 
authors, except the two by Wilks and Wood cited by Peacock, and added 20 cases 
not included in any of the previous series, making a total of 78 cases of coarctation 
of the adult type with autopsy, collected from the literature to that date. 

6. Bonnet (23 eases). In 1903 appeared this writer’s!1°1 admirable critical study 
of the subject which added to the report of his own classic case, abstracts of 26 
others drawn from the surveys of Wadstein®* and Schichhold,9* and from other 
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sources. Of the 27 cases so presented by Bonnet, one case, that by Wood37 had 
already been included in Peacock’s series, one, by Schlesinger,216 was a clinical 
report without autopsy, and two were of the infantile type with pulmonary stenosis 
(Chiari, Moore). Deducting these 4, there are 23 cases added by Bonnet, bringing 
the total number collected from the literature and reviewed by the above authors 
at that date to 101. 


7. Abbott (35 cases). In 1908, 1915 and 1927, M. E. Abbott2°4 published in the 
successive editions of Osler’s Modern Medicine a statistical study of coarctation 
based on Vierordt’s2°3 great monograph, and on abstracts of cases drawn from 
the Transactions of the Pathological Society of London and other English and 
American sources as well as from Barié’s and Bonnet’s surveys. This added 35 
eases of coarctation of the adult type with autopsy from the literature (references 102 
to 136 below), making a total of 136 cases collected to that date. 

8 and 9. New series presented in this article (64 cases). Of these, 47 (references 
137 to 183 below) were collected by me from sources mentioned above (page 393 
of the April number of this Journal) and have been abstracted to serve as a basis 
for this article, and 17 (references184 to 299 below) are from the series of L. M. 


Blackford, bringing the total cases with autopsy analyzed to date to 200 as shown 
in Table IT. 


In addition, we know of the 5 other unpublished cases mentioned on page 394 
of the April number of this Journal, and of 5 others with autopsy, 3 presented 
before the New York State Society by Dr. E. de La Chapelle at its meeting on 
May 21, 1928, and 2 of Dr. Gladys Wauchope,?54 associated with bicuspid aortic 
valve; also a case of F. H. K. Green255 of ruptured cerebral aneurysm in a man 
aged 21 years with narrowing of the aorta to the size of a pencil, one inch below 
left subclavian and biscuspid aortic valves. Extensive subarachnoid hemorrhage from 
ruptured saccular aneurysm at origin of a branch from right anterior cerebral. 
This makes a grand total of 211 cases of the adult type with autopsy to date. 
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Vide Knierim139 (1880) and Lesseliers142 (1882) in Abbott’s Series, 1928. 
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tNew series, this article only. 
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%6Schichhold, P.: Die Verengerungen der Aorta in der Gegend des Ductus Botalli 
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(Obs. 22). 

Vide Smith and Target149 (1897), in New Series (1928) below. 
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99Libman, E.: Congenital Stenosis of the Aorta at the Isthmus, Proc. New York 
Path Soe., 1902, ii, 20 (Obs. 25). 

100Pic, A., and Bonnamour, S.: Un cas de rétrécissement congénital de |’aorte 
thoracique chez un viellard atheromateux, Province méd., Lyon., 1902, xvi, 
554 (Obs. 26). 

101Bonnet, L. M.: Sur la lesion dite stenose congénitale de l’aorte dans la region 
de 1’isthme, Rev. de méd., Paris, 1903, xxiii, 108; 255; 335; 418, 481 (Obs. 1). 


VII. Series Collected by M. E. Abbott,294 (in Osler’s Modern Medicine, Vol. iv, 
ed. 1, 1908, p. 406; ed. 2, 1915, p. 421; ed. 3, 1927, p. 774): 35 Additional Cases. 


102Babington, W.: Cyanosis Dependent on Patent Ductus Arteriosus With Disease 
of the Aortic Valves, Proc. Path. Soc., London, 1847, i, 55. 

103Peacock, T. B.: Open Ductus Arteriosus, Tr. Path Soc., London, 1862, xiii, 38. 

104Chureh, Wm.: Report of a Case of Ichthyosis; With Congenital Malformation 
of the Aorta, St. Barth. Hosp. Rep., 1865, i, 198. 

105MacCallum, W. G.: Congenital Malformations of the Heart, as [Illustrated by 
the Specimens in the Pathological Museum of the Johns Hopkins Hospital, 
Bull. Johns Hopkins Hosp., 1900, ii, 69. 

106Wasastjerna, E.: Ein Fall von Aortaruptur nach Schlittschuhlaufen bei einem 
scheinbar gesunden 13-jahringen Knaben, Ztschr., f. klin. Med., 1903, xlix, 
405. 

107Faweett, J.: Coarctation of the Aorta, Guy’s Hosp. Rep., 1905, lix, 12-17, Case 
9 


108Tbid: Case 3, p. 13. 
109Tbid: Case 5, 

110T bid: Case 6, p. 14. 
bid: Case 11, p. 17. 
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112Ibid: Case 12, p. 17. 

Case 13, p. 18. 

114Tbid: Case 14, p. 18. 

115Tbid: Case 15, p. 18. 

116Tbid: Case 16, p. 19. 

117Pappenheimer, A. M.: Stenosis of the Aorta at the Juncture of the Isthmus, 
Proce. New York Path. Soc., 1905, 177, Case 1. 

118Ibid: A Case of Stenosis of the Arch of the Aorta, Proce. New York Path. 
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119Ménckeberg, G.: Einige Komplikationen bei angenorener Stenose des Isthmus 
der Aorta. Deutsch. path. Gesellsch., 1907, xi, 267, Case 1. 

120Tbid: Case 2. 

121Mackenzie: Unpublished Case in Toronto Museum, Rept. by M. E. Abbott, 
Osler’s Modern Medicine, 1908, iv, 407. 

122S8trassner, H.: Ein Fall von volliger Obliteration der Aorta an der Einmiindungs- 
stelle des Ductus Botalli, Deutsch. Arch. f. klin. Med., 1909, xev, 344. 

123Sella, H.: Aortenruptur und Aortenaneurysma bei Aortenstenose am Isthmus, 
Beitr. z. path. Anat. u. z. allg. Path., 1910, xli, 501, Case 1. 

124Tbid: Case 2. 

125Oberndorfer: Demonstration einer Aortenruptur bei kongenitaler Aortenstenose, 
Verhandl. d. deutsch. path. Gesellsch., 1910, xiv, 345. 
Vide Kohn148 and Borissowa14® (1911), New Series (1928) below. 

126Moon, R. O.: A Case of Congenital Stenosis of the Aorta, Lancet, 1912, i, 1531. 
Vide Erdmenger15® and Fraecnckel1451 (1912) and Stauung,153 Berger,154 
Kolisko155 and Weidman15s (1913), New Series (1928), below. 

127Lecount, E. R.: Occlusion of the Aortic Arch at the Isthmus, Tr. Chicago 
Path. Soe., 1914-15, ix, 88. 
Vide Hart162 and Katz164 (1921), in New Series (1928) below. 

128West, G. R.: A Case of Stenosis of the Aorta, Med. Jour. of Australia, 1919, 
ii, 195. 

129Follet and Caille: Sur un ease de stenose totale de ]’aorte thoracique, Arch. 
d. mal. du coeur, 1921, xiv, 207. 

130Loeper and Marshall: Un case d’impermeabilité congénitale de ]’isthme aortique 
eumpliqué d’endocardite maligne, Bull. et mem. Soc. méd. d. hép. de Paris, 
1922, xlvi, 1190. 

131Goldblatt, H.: Report of a Case of Coaretation of the Aorta at the Isthmus, 
With Dilatation and Rupture of the Ascending Portion of the Arch, Bull. 
Internat. Assn. Med. Museums, 1922, viii, 184. 
Vide Beneke,171 Meirner,17° Strassmann165 (1922), in New Series (1928) 
below. 

132Focken, E.: Isthmus-stenose der Aorta und Septische Endocarditis, Ztschr. f. 
klin. Med., 1924, e, 179, Case 1. 

133Tbid: Case 2. 

134Reifenstein, B. W.: Two Cases of Mycotie Aneurysm, Gonococcal and Pneu- 
mococeal in Origin, Am. Jour. Med. Se., 1924, elxviii, 388, Case 2. 
Vide Bahn, Pol,172 Neiwwejaari73 (1925) in New Series (1928) below. 

135Smith, F. M., and Hausmann, G.: Myeotie Aneurysm of the Aorta, Arch. Int. 
Med., 1926, xxxviii, 367. 

136Hamilton, W. F., and Abbott, M. E.: Coaretation of the Aorta of the Adult 
Type With Complete Obliteration at Insertion of the Ligamentum Arteriosum 
in a Boy of Fourteen; Impending Rupture of the Aorta; Cerebral Death, 
Abstract in Congenital Cardiac Disease by M. E. Abbott, Osler’s Modern 
Medicine, 1927, iv, 779-780; AM. HEART Jour., 1928, iii, 381. 
Vide Laubry174 (1926), Libman,175 Mackenzie,176 Woltman and Shelden,177 
and Parkes Weber178 in New Series (1927), below. 


VIII. New Series (1928). Cases Collected by M. E. Abbott for this Article, From 
Recent Bibliographies by K. Meixner, J. T. King, L. Minor Blackford 
and Other Sources. 47 Cases. 


137West: False Aneurysm With Obliteration of Aorta and Rupture Into Peri- 
eardium, Tr. Coll. of Phys., Philadelphia, 1848, ii, 194. 

1388Harrison, T. J.: Singular Abnormality of the Arterial System, Constriction and 
Obliteration of the Aorta, ete., Penins. Med. Jour., 1855-56, iii, 514. 

139Oehl, E.: Sulla persistenza dell’aorta destra dell’uomo, Memorie della Soe. 
Medico-Chir. di Bologna, 1875, viii, 191. 
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140Taruffi, C.: Coaretation, Adult Type, Subaortic Stenosis, Mem. della Soc. Med. 
Chir. di Bologna, 1875, viii, 194. 

141Knierim, H. P.: Ein Fall von Stenosis der Aorta in der Gegend der Insertion 
des Ligamentum arteriosum, Marburg Diss., 1880. 

142Lesseliers, L.: Cas remarquable de rétrécissement de la crosse de l’aorte, Ann. 
Soc. de méd. de Gand., 1882, Ix, 45. 

1438mith, F. J., and Targett, M. S.: Aneurysm of the Aorta in a Boy of Nine 
Years, Tr. Path., Lond., 1897, xlviii, 58. 

144Wadstein, E.: Stenos och Obliteration af Aorta vid Eller I Narheten af Ductus 
Botalli, Lund. Thesis, 1897, 121 pages (Obs. 94). 

145Bumke, O.: Ein Fall von Isthmusstenose mit Ruptur der aufsteigenden aorta, 
Inaugural Kiel Diss., 1901. 

146Reintz, O.: Ueber die congenitale Stenose und Obliteration am Isthmus Aortae, 
Kiel Diss., 1902, Case 1. 

147[ bid: Case 2. 

148Haberer, H.: Fall von seltenen Collateralkreislauf bei congenitaler Obliteration 
der Aorta und dessen Folgen, Ztschr. f. Heilk., 1903, xxiv, 26. 

149Murray, G. R.: A Case of Incomplete Coarctation of the Aorta, Practitioner, 
1904, Ixxii, 284. 

150Umber: Aortenstenose und Isthmusenge der Aorta, Miinchen. med. Wehnschr., 
1906, liii, 96. 

151Horder, T. J.: Dissecting Aneurysm of the Aorta in a Boy Aged Twelve; 
Rupture into Pericardium, St. Barth.’s Hosp. Rep., 1907, xliii, 57. 

152Kohn, A.: A Case of Dilatation of the Aorta Due to Constriction at the Isthmus, 
Med. Ree., 1911, Ixxix, 652. 

153Borissowa, A. P.: Zwei Falle von Stenosis Isthmi Aortae, Mediz. Obozr., Moscow, 
1910, lxxiv, 138. (Synop. Centralbl. f. allg. Path., 1911, xxii, 379.) Case 1. 

154Erdmenger, R.: Zwei Falle von angeborenen Herzfehler mit Sektionsbefund, 
Diss. Gottingen, 1912. 

155Fraenckel, P.: Spontane u. traumatische Aortenzerreissungen, Vrtljschr. f. ger. 
Med., 1912, xliii, 324. 

156Tbid: Case 2. 

157Stauung: Aortenruptur, Berl. klin. Wehnschr., 1913, i, 469. 

158Berger, V.: Zur Mechanik der Aneurysmabildung bei der kongenitalen Isthmus- 
stenose der Aorta, Bonn Thesis, 1913. 

159Kolisko, A.: Plétzlicher Tod aus natiirlicher Ursache, Dittrich’s Handbuch der 
artzlichen Sach., 1913, ii, 701, Case 1. 

160Tbid: Case 2. 

bid: Case 3. 

162Weidman, F. D.: Congenital Stenosis of the Isthmus of the Aorta, Proce. of 
Path Soe. of Philadelphia, 1913, xxxiv, 78. 

163Bronson, E. and Sutherland, G. A.: Ruptured Aortic Aneurysms in Childhood 
With Report of a Case of Coarctation of Adult Type, Brit. Jour. Child. 
Dis., 1918, xv, 241. 

164Oppenheim, F.: Giebt es eine Spontanenruptur des gesunden Aorta und wie kommt 
sie zustande, Miinchen. med. Wehnschr., 1918, Ixv, 1234. 

165Binder, A.: Zur Kasuistik der sogenannte Spontanenruptur der Aorta ascendens, 
Med. Klin., 1919, xv, 1091. 

166Hinrichsmeyer, C.: Ueber einen Fall von Herzverkalkung bei Kongenitaler Isth- 
mustenose der Aorta, Marburg Thesis, 1919. 

167Hart, C.: Ueber totale Obliteration des Aortenisthmus, Med. Klin., 1920, xvi, 
1337. 

168T bid: Case 2. 

169Katz, H.: Ueber den plétzlichen natiirlichen Tod in Schwangerschaft, Geburt. 
u. Wochenbett, Arch. f. Gynik., 1921, p. 115. 

170Strassmann, G.: Der plétzliche Tod bei Stenose des Isthmus Aortae, Beitr. 

zur gericht. Med., 1922, v, 95, Case 4. 

171[ bid: Case 5, 

172Tbid: Case 6. 

173Ibid: Case 7. 

174Tbid: Case 8. 

175Meixner, K.: Berstung der aufsteigenden K6rperschlagader bei Verschluss am 
Ende des Bogens, Beitr. zur. gericht. Med., 1922, v, 72. 

176Beneke: indoearditis lenta mit Isthmusstenose, Miinchen. med. Wehnschr., 1922, 

Ixix, 413. 
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177Bahn, K.: Ueber isolierte Dextrocardie mit Isthmusstenose der Aorta und endo- 

earditis lenta, Deutsch. Arch. f. klin. Med., 1925, exlvi, 297. 
Pol: Isthmusstresie und dextrocardie, Recurririende Endocarditis, Verhandl. d. 

deutsch. path. Gesellsch., 1925, xx, 393. 

178Nieuwejaar, L.: Et tilfaelde av spontan Aortenruptur ved Stenose au Isthmus 
aortae, Med. Rev., 1925, xlii, 579. 

179Laubry: Reported in Discussion of Living Case Presented by Pilod and Hugue- 
not, Bull. Soe. Hop. de Paris, 1926, xliii, 1719. 

180Libman, E.: Coarctation of Aorta With Mycotiec Aneurysm Rupturing Into 
Esophagus (Personal Communication). Rept. by M. EZ. Abbott in Blumer’s 
Bedside Diagnosis, 1928, ii, 376 (Fig. 258). 

181Mackenzie, G.: Coarctation of the Aorta With Staphylococcus Albus Endo- 
carditis, Am. Jour. Med. Se., 1927, elxxiv, 87. 

182Woltman, H. W., and Shelden, W. D.: Neurologic Complications Associated 
With Congenital Stenosis of the Isthmus of the Aorta, Arch. of Neurol. 
and Psychiat., 1927, xvii, 303. 

183Parkes Weber, F.: Stenosis of the Aortic Isthmus With Sudden Death From 
Rupture of Cerebral Aneurysm, Proc. Royal Soe., Med., 1927, xx, See. Med., 29. 


IX. New Series Collected by L. Minor Blackford (Cases Not Accessible to the 
Writer) (17 Cases). 


1s4Kureyusza, A.: Insuffic‘entia totius aortae congenita, stenosis arecus aortae, 
Gaz. lek., Warszawa, 1874, xvi, 81. 

issLantinga: Oververnauerung der Aorta, Groningen, 1874. 

186Maixner, E.: Congenital Defect of Aorta Near Duct of Botalli; Defect of Orifice of 
Left Artery, Lack of Mobility of Lunated and Bicuspid Aorta, Casop. lek. 
cesk., von Praze, 1878, xvii, 201. 

187Edgren, J. G.: Insufficientia valvulae aortae, stenosis isthmus aortae, Nord. 
med. Ark. Festbank, 1897, xxx, 27. 

188Broome, H. H.: Marked Constriction in the Descending Thoracie Acrta Im- 
mediately Below the Attachment of the Ductus Arteriosus, Proc. anat. Soe. 
Gr. Britain and Ireland, 1900-01, xxv, liv-lvi. 

189Josefson, A.: Stenos i isthmus aortae, Hygiea, Stockholm, 1903, Ixv, 131. 

190Kovesi, G.: Stenosis isthmus aortae, Orvosi hetil., Budapest., 1906, 1, 1055. 

191Santas, M. A.: Estenosis congenita del istmo de la aorta en un individuo de 
61 anos, Rev. de la Soe. Med., Argentina, 1906, xiv, 17. 

192Trevor: Coarctation, With Rupture of Ascending Aorta. Sys. of Med. Allbutt 
and Rolleston, 1909, vi, 287. 

193Zenoni, C.: Occlusione ecempleta dell’aorta discendanta, Arch. per le Se. med., 
1911, xxxv, 1. 

194Bartels, C. D.: Et tilfaelde af stenosis aortae congenita, Hospitalsidende, Copen- 
hagen, 1912, lv, 1549. 

195Turnbull, H. M.: Arterial Structure and Syphilis, Quart. Jour. Med., 1914-15, 
viii, 217, Case 4. 

196Koster and Forselius: Fall av total stenos i aorta, Hygiea, Stockholm, 1915, 
Ixxvii, 735. 

197Hansteen, E. H.: Medfoedt aorta-stenose, Norsk. mag. f. Laeg., 1915, Ixxxvi, 
1073, Case 1. 

198Tbid: Case 2, 

199Tbid: Case 3. 

200Lutzow-Holm, G.: Svaer medfedt stenose i isthmus aortae, pendselig doed, 

Norsk. Mag. f. Laeg., 1925, Ixxxv, 1066, 1073. 


B. OTHER REFERENCES 
a. General Articles 


201Peacock, T. B.: On Contraction and Obliteration of the Aorta Near the Junction 
of the Duectus Arteriosus, Brit. and For. Medico-Chir. Review, 1860, xxv, 341. 

202Rauchfuss, C.: Die Angeborenen Entwickelungsfehler und die Fétalkrankheiten 
des Herzens und der grossen Gefasse, Handb. d. Kinderkrankh., 1878, Part 
1, iv, 12. 

203Vierordt, H.: Die angeborenen Herzkrankheiten, Nothnagel’s Specielle Path. 

und Therapie, Vienna, Alfred Holder, 1898, xv, 166. 
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204A bbott, M. E.: Congenital Cardiac Disease. Monograph in Osler & MecCrae’s 
System of Medicine, ed. 1, 1908, iv, 323; ed. 2, 1915, iv, 323; ed. 3, 1927, 
iv, 612. 

205Carpenter, G.: On Congenital Heart Affections, especially in Relation to Diag- 
nosis of the Various Malformations. (Wightman Lecture.) Proc. Roy. Soe. 
Med., 1909, ii, Seet. Study Dis. Child., 275; also Brit. Jour. Child. Dis., 
1909, vi, 433. 

206Herxheimer, G.: Missbildungen des Herzens u. d. grossen Gefisse, Schwalbe 
Morph. d. Missbild, iii, Lief, 2 Kap., 340. 

207Laubry and Pezzi: Traité des maladies congénitales du coeur, Paris, J. B. 
Bailliére, 1921. 

208King, John T.: Stenosis of the Isthmus (Coarctation) of the Aorta and Its 
Diagnosis During Life, Arch. Int. Med., 1926, xxxviii, 69. 

209Blackford, L. M.: Coaretation of the Aorta, Arch. Int. Med., 1928 (in press). 
(See also for general articles those listed above by Craigie,1° Hamernjk,25 
Eppinger,s8 Kriegk,56 Barié,78 Wadstein,94 Schichhold,96 and Bonnet}°1,) 


b. Clinical Studies Without Autopsy 


210Walshe, W. H.: Diseases of the Lungs, Heart and Aorta, London, 1854, ed. 
2, p. 732. 

211Skoda: Case of Probable Partial Obliteration of the Aorta, Lancet, 1871, ii, 13. 

2128cheele: Ueber congenitale Pulmonalstenose mit Kammerscheidewindedefect, 
Deutsch. Med. Wehnschr., 1888, xiv, 294. 

213Labouléne, A., and Claisse, P.: Rétrécissement congénital de ]’aorte descendante 
& sa partie superieure, vers ]’abouchement du canal artériel, Bull. et mém. 
méd. hép. de Paris, 1890, vii, 945. 

214Stuertz, E.: Stenose und obliteration der Aorta an der Einmundungsstelle des 
Ductus Botalli, Berlin Thesis, 1894. 

215Ferrand: Insuffisance aortique avec dilatation de l’aorte ascendante consecutive 
& une stenose congénitale de la crosse aortique, Sem. Méd., 1896, xvi, 381. 

216Schlesinger, H.: Stenosis of the Aorta Near the Duct of Botalli, Internat. 
Clinies, 1900, iv, 140. 

217Minkowski: Allgemeiner 4rztlicher Verein zu K6ln (Discussion). Miinchen. 
med. Wehnschr., 1901, ii, 1335. > 

218Gossage, A. M.: Coarctation of the Aorta, Proc. Roy. Soc., Med., London, Clin. 
Sect., 1908-09, ii, 210. 

219Variot and Rondinescu: Congenital Stenosis of Aorta, Soc. de Ped. de Paris, 
1910, xii, 226. 

220S8tiirsberg, A.: Syphymographische Befunde bei Verengerung der Aorta am Isth- 
mus, Deutsch. Arch. f. klin. Med., 1912, evii, 33. 

221Parkes Weber and Price: Coarctation of Aorta in Adult, With Death Due to 
Rupture of an Aneurysm in the Neck, Lancet, 1912, ii, 692. 

222Brown, A.: Congenital Stenosis of the Aorta, Lancet, 1912, i, 1719. 

223Kocemba, J.: Ein Fall von stenose am Isthmus Aortae, Bonn. Diss., 1913. 

224Laubry, C., and Marre, L.: Etude clinique et graphique d’un cas de rétrécisse- 
ment congénital de 1’isthme de 1’aorte, Bull. et mem. Soc. méd. d. hép. de 
Paris, 1916, xl, 2237. 

225Starling: Coarctation of the Aorta, Norwich Med. Chir. Soc., 1920, reported 
by Lancet, 1920, i, 1316. 

226Parsons-Smith, B. T.: Case of Congenital Aortic Atresia, Proc. Roy. Soe. 
Med., 1920-21, xiv (Clin. See.), p. 73. 

227Edelmann, A., and Maron, R.: Die Isthmusstenose der Aorta und ihre dif- 
ferential Diagnose, Wien. Arch. f. inn. Med., 1922, iv, 1. 

228Deneke, T.: Zur Klinik der Isthmusstenose der Aorta, Virchow’s Arch, f. klin. 
Med., 1925, ecliv, 336. 

229Pilod and Hugonot: Double rétrécissement congénitale de l’aorte a son origine 
et au niveau de 1]’isthmus, Bull. et mém. Soc. Méd. d hép. de Paris, 1926, 
xlii, 1719. 

230Lommel, F.: Ueber Stenose des Aortenisthmus, Med. Klin., 1919, xv, 892. 


c. Miscellaneous 


231Diesterweg, C.: De Aortae Obliteratione, singulari modo involutionis ductus 
arteriosi Botalli perfecta, Inaug. Diss. Berlin, 1899. 

232Ettlinger: Zur Casuistik der angeborenen Herzfehler, Berlin klin. Wehnschr., 
1882, xix, 399. 
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233Wadstein, E.: Stenos och Obliteration af Aorta vid Eller I Narheten af Ductus 
Botalli, Lund., 1897. 

234Kraus: True Aneurysm of the Right Aortic Sinus of Valsalva, Berl. klin. 
Wehnscehr., 1902, xxix, 1161. 

235Harris, H. A.: A Fetus Presenting a Combination of Rare Anomalies, Jour. 
Anat., 1922, lvii, 76. 

236Schlesinger: Merkwiirdige Verschliessung der Aorta, Wehnschr. f. d. Ges. Heilk., 
1835, p. 489. 

237Osler, Sir. Wm.: The Bicuspid Condition of the Aortic Valves, Tr. Assn. Am. 
Phys., 1886, i, 185; also, On the Condition of Fusion of the Semilunar Valves, 
Montreal General Hospital Reports Clin. and Path., 1880, i, 233. 

238Lewis, Sir T., and Grant, R. T.: Observations Relating to Subacute Infective 
Indocarditis, Part ii, On Bicuspid Aortie Valves, Heart, 1923, x, 31. 

239Osler, Sir. Wm.: Chronic Infectious Endocarditis, Quart. Jour. Med., 1908-09, 
ii, 219. 

240Frohner: Angeborene Aortenstenose also Ursache des intermittierenden Hinkess, 
Monatschr. f. d. prakt. Thierheilk., 1904-05, xvi, 553. 


d, Articles on Spontaneous Rupture of Aorta and Cerebral Hemorrhage 


241Eppinger, H.: Pathogenese der Aneurysmen einschliesslich des Aneurysma equi 
verminosum, Arch. f. klin. Chir., 1887, xxxv, 1 (Supp. 1). 

242Babes and Mironescu: Ueber dissezierende Arteriitis und Aneurysma dissecans, 
Ziegler’s Beitr., 1910, xlviii, 221. 

243Moriani, G.: Ueber einen Fall von Aneurysma dissecans Aortae mit besonderer 
Beriicksichtigung der frischen Rupturen der Aortenmedia, Virchow’s Arch., 
1910, eeii, 283. 

244Krukenberg, E.: Beitrage zur Frage des Aneurysma dissecans, Zeigler’s Beitr., 
1920, Ixvii, 329. 

245Whitman, R. G., and Stein, H. B.: A Contribution to the Pathogenesis of Dis- 
secting Aneurysm: A Case of Dissecting Mesaortitis (Babes and Mironescu) 
With Dissecting Aneurysm, Jour. Med. Research, 1924, xliv, 579. 

246Harvey, W. H.: Congenital Aneurysm in a Young Rabbit, Jour. Path. and 
Bacteriol., 1913, xviii, 343. 

247Turnbull, H. M.: Intracranial Aneurysms, Brain, 1918, xli, 50. 

248Fearnsides, E. G.: Intracranial Aneurysms, Brain, 1916, xxxix, 224. 

249Symonds, C. P.: Spontaneous Subarachnoid Hemorrhage, Quart. Jour. Med., 
1924-25, xviii, 93. 

250Parkes Weber, F., and Bode, O.: Spontaneous Subarachnoid Hemorrhage With 
Recovery, Jour. Neurol. and Psychiat., 1926, vii, 1. 

251Parker, H. L.: Aneurysms of Cerebral Vessels, Arch. Neurol. and Psyehiat., ° 
1926, xvi, 728. 

252Reuterwall, O. P.: Ueber bindegewebig-geheilte Risse der Elastica interna der 
Arteria basilaris, Stockholm, 1923 (quoted by Parkes Weber and Bode25°), 

253Wichern: Zur diagnose perforirender aneurysmen der Hirnarterien, Miinchen. 
med. Wehnschr., 1911, lviii, 2724. 

254Wauchope, G. M.: The Clinical Importance of Variations in the Number of 
Cusps Forming the Aortic and Pulmonary Valves, Quar. Jour. Med., April, 
1928, xxi, 383. 

25Green, F. H. K.: Congenital Aneurysm of the Cerebral Arteries, Quar. Jour. 
Med., 1928, xxi, 419. 


Erratum 


In the article by Abbott on ‘‘Coarctation of the Aorta,’’ April issue, 
on page 399, eleventh line, the figure 49 should be 45. 
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Department of Reviews and Abstracts 


Selected Abstracts 


Robey, William H.: The Effects of Tonsillectomy on the Attack of Acute Rheu- 
matic Fever. New Eng. Jour. Med., 1928, exeviii, 724. 


In an effort to prevent heart disease in cases of acute rheumatic fever, the author 
has had tonsillectomy performed in about 75 cases during the time of the joint 
activity and fever. None of the cases were operated upon until it was de 
termined that the tonsils harbored the focus of infection and until ordinary medical 
treatment failed. The author feels that there have been many successes, though 
oceasionally the joints have been made worse for a few days. He also states that 
chorea in two very bad cases which have resisted arsenic and salicylates for five 
and six weeks was stopped. 

The author feels that the operation performed at this time has the following 
advantages: (1) It reduces the risk to the heart, (2) It ends the acute suffering, 
(3) It is of great economic value both to the patient and to the hospital. 


Dock, William: The Reciprocal Rhythm. Arch. Int. Med., 1928, xli, 745. 


The author reports a case in which auricular tachycardia with partial A-V dis- 
sociation and atrioventricular bradycardia with reciprocating rhythm were present. 
The left bundle-branch block occurred at times in the reciprocal beat. 

The first period of nodal rhythm followed twenty-two days of paroxysmal 
auricular tachyeardia with partial heart-block. It lasted four days and the 
rhythm gradually reverted to normal. Nodal rhythm recurred in eight days and 
continued for the six days that the patient remained under observation. The effects 
of vagal pressure and of the administration of atropine were observed. 


Stewart, Harold J., Crawford, J. Hamilton and Gilchrist, A. R.: Studies on the 
Effect of Cardiac Irregularity on the Circulation. 1. The Relation of Pulse 
Deficit to Rate of Blood Flow in Dogs Subject to Artificial Auricular Fibrilla- 
tion and to Regular Tachycardia. Jour. Clin. Invest., 1928, v, 317. 


In preceding papers, the authors reported observations concerning the effect of 
regular and irregular tachycardia on the rate of blood flow in normal unanesthetized 
dogs. It was found that this rate was uniformly decreased in auricular fibrillation. 
In regular tachycardia, on the other hand, the rate of blood flow was unchanged 
in two-thirds of observations, but in one-third it was decreased. Why the rate 
of blood flow was unchanged in some dogs during the regular tachyeardia and de- 
creased in others was not evident from the data. It seemed that the presence of 
ineffective beats might be one of the factors considered in bringing about a change 
in the rate of blood flow which had been found in the experiments. This factor 
seemed a possibility since its occurrence in patients with rapid auricular fibrillation 
is well known, 

The authors have shown in these experiments that whenever a decreased rate 
of blood flow occurred, a pulse deficit was found to be present. The pulse deficit 
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cannot, however, be the only factor involved, for in many instances when it was 
found, the number of beats which were effective was still as large as during the 
normal slower rate. The inference which they draw on the nature of the in- 
fluence of pulse deficit on rate of blood flow is that the intraventricular pressure 
developed during cardiac systole was either not great enough to open the aortic 
valves at all (pulse deficit) or was only sufficient to open the valves and to expel 
a small amount of blood, so that the net result so far as the propulsion of blood 
is concerned was a decrease. The factors responsible for the decreased effective 
ness of the beats are not clear from the expriments. The authors suggest jirst, 
there may have been a rapid rate combined with decreased ventricular filling, due 
to shortening of the diastolic period and on this account, decreased flow and out- 
put. In the second place, dilatation of the heart may have occurred, sometimes 
to the extent that the muscle fibers attained a length greater than optimal so that 
the heart began to fail in output. In the third place, continuous rapid rates may 
have brought on a state of fatigue associated perhaps with a fall in aortic pressure, 
consequent decrease in the rate of coronary artery flow, followed by undernutrition 


of the muscle and decrease in contractile function. 


Stewart, Harold J., and Gilchrist, A. R.: Studies on the Effect of Cardiac Ir- 
regularity on the Circulation, II. The Estimation of Cardiac Output in Dogs 
Subject to Artificial Auricular Fibrillation. Jour. Clin. Invest., 1928, v, 335. 


In observations reported in preceding papers, the authors did not estimate the 
oxygen consumption because of the reaction of untrained unanesthetized animals 
to the procedures used in measuring them. In a few experiments performed on 
trained unanesthetized dogs they have been able to measure the oxygen consumption 
and calculate the minute volume of the heart by the Fick method. Results in these 
experiments agreed so closely with the caleulations made of the relative blood flow 
that it seemed useless to accumulate a larger amount of data on the minute 
volume output of the heart under these conditions than is here presented. 

The assumption that metabolism remained constant and that the changes which 
were observed were due to changes in rate of blood flow and not to changes in 


tissue metabolism was correct. 


Carter, Edward P., and Faulkner, James M.: Changes in Conduction in the Pres- 
ence of Alternation of the Heart. Bull. Johns Hopkins Hosp., xlii, 245. 


Whatever the hypothesis accepted as essential in the establishment of alternation, 
it is apparent that there must be a profound effect upon the rate of the transmission 
of the excitatory process in the heart showing such conspicuous changes from its 
normal metabolic state. 

In order to determine, if possible, whether or not distinct alternation of the 
transmission intervals could be shown to occur consistently in the presence of con- 
spicuous mechanical alternation, the authors have carried out observations on the 
hearts of terrapin under experimental conditions. 

From these observations, it is evident that in the presence of mechanical alterna- 
tion, there is a great variability in the rate of spread of the excitation wave to- 
gether with a tendency for this’ rate to slow up as the muscle becomes exhausted 
and that distinct alternation of the transmission interval may be and is quite 


frequently present depending on the degree of mechanical alternation. 
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Swift, Homer F., Derick, C. L., and Hitchcock, C. H. L.: Bacterial Allergy 
(Hyperergy) to Nonhemolytic Streptococci in Its Relation to Rheumatic Fever. 
Jour. Am. Med. Assn., 1928, xe, 906. 


The authors feel that in rheumatic fever the subject of bacterial allergy has an 
important bearing in the pathogenesis of the disease. They have been able to 
show that by suitable inoculation of nonhemolytie streptococci, it is possible to 
induce in rabbits a hyperergic condition comparable to that obtained in animals 
inoculated with tubercle bacilli. When the hyperergic rabbits are subsequently 
inoculated intracutaneously with amounts of streptococci too small to cause grossly 
appreciable lesions in normal animals, they react with papules from 10 to 15 
mm. in diameter and from 1 to 3 mm. thick. If their anesthetized corneas are 
lightly searified and a drop of culture is instilled into the conjunctival sac, an in- 
terstitial keratitis is produced, which varies in intensity and persists from three to 
fifteen days according to the degree of hypersensitiveness of the animal. This 
hyperergic state can be maintained fairly well in animals by the production of 
infected agar foci. One of the interesting features of this condition is that it is 
not specific when considered from the standpoint of strain specificity. These an- 
imals also show skin hypersensitiveness to filtrates not only of the organisms with 
which they have been rendered hyperergic but also to those of the more distantly 
related strains. 

There is much clinical evidence to support the contention that focal infection 
has an important bearing on the evolution, of rheumatic fever, but up to the 
present the importance of the focus was thought to rest in its réle as a nidus from 
which the virus was disseminated throughout the body. The authors’ conception of 
the focus, on the other hand, is of an area where the allergizing substance is 
produced and whence it is spread to sensitize the various tissues. This conception 
does not deny that virus may also gain entrance to the blood stream from the 
focus, but stresses the allergizing effect of such a focus. From this hypothesis 
it is easy to understand that the state of the tissues of the patient is the most 
characteristic feature of the disease and that the specificity of the streptococci 
recovered may play a relatively unimportant rdle. 


Swift, Homer F., and Hitchcock, Charles H.: Cardiac Pain in Rheumatic Fever. 
Jour. Am. Med. Assn., 1928, xe, 678. 


The authors emphasize the importance of ‘‘heart pain’’ as a symptom in 
patients with rheumatic heart disease. The frequency of this syndrome was 
roughly proportional to the intensity of the rheumatic fever. It was found in a 
higher percentage of patients in their second or subsequent attack than in the first 
attack. Two-thirds of the patients with precordial pain present concomitantly other 
evidence of cardiac involvement and almost all of the remainder showed similar 
evidence of cardiac involvement some time during the period of infection. 


A higher percentage of patients with precordial pain during acute infection had 
permanent valvular injury than those who were free from pain. While freedom 
from cardiac pain did not insure freedom from cardiac involvement, great frequency 
with which the two were encountered together indicates that cardiac pain mani- 
fested by patients with rheumatic fever should be regarded by the physician as 
special indication for treatment calculated to safeguard the heart. 

The authors discuss briefly the mechanism involved in the production of pre- 
cordial pain, also the relation of pain to pericarditis is brought out. They state 
that this pain is probably not due to the rubbing of one roughened pericardial 
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surface to another but rather to the intensity and nature of the underlying in- 
flammatory process. In this way, many patients without pericarditis may present 


pain as a chief symptom. 


Covey, George W., Crook, R., and Rogers, Flloyd L.: Ball Thrombus in Left 
Auricle. A Case Report. Am. Jour. Med. Sci., 1928, clxxv, 60. 


The authors report an additional case presenting the sign of mitral stenosis, 
auricular fibrillation, cardiac failure, embolism in artery of leg, loud cardiac mur- 
mur, pronounced thrill and death in a woman, aged fifty-five years, who had been 
breathless on exertion for four or five years. The post-mortem showed the presence 
of a typical ball thrombus occupying the left auricle in the presence of most marked 


mitral stenosis. 


Maynard, E. P.: Five Years’ Experience in the Treatment of Chronic Auricular 
Fibrillation with Quinidin Sulphate. Am. Jour. Med. Sci., 1928, elxxv, 55. 


1. In a series of 53 eases of chronic auricular fibrillation treated with quinidin 
sulphate, 38 (71.7 per cent) returned to sinus rhythm. Of these 25 (47.1 per cent) 
of the entire series remained regular for one month or more and 15 (28.2 per cent) 
kept their sinus rhythm for at least six months. 
auricular fibrillation to become permanent. Sinus rhythm may be established five, 
six, or even seven times over a period of years, but the time finally comes in the 


2. Evidence has been presented to show that there is a definite tendency for 


majority of cases when further attempts are unsuccessful. 

3. One case of collapse and sudden death following quinidin therapy has been 
reported. 

4. Various toxic rhythms induced by quinidin have been described including 
auricular flutter and ventricular paroxysmal tachycardia. 

5. Sinus rhythm was established in 90 per cent of the cases whose degree of 
compensation was classed as good. 

6. Short duration of fibrillation was a good prognostic sign. 

7. The effect of quinidin upon the various components of the electrocardiogram 


has been described. 


Blumgart, Herrmann L., and Weiss, Soma: Clinical Studies on the Velocity of 
Blood Flow. IX. The Pulmonary Circulation Time, the Velocity of Venous 
Blood Flow to the Heart and Related Aspects of the Circulation in Patients 
with Cardiovascular Disease. Jour. Clin. Invest., 1928, v, 343. 


Sixty-three measurements of the pulmonary circulation time, of the arm to 
heart time, of the venous and arterial blood pressures, and of the vital capacity 
of the lungs have been made in fifty-four male patients with cardiovascular disease 
and their relation to the clinical findings has been studied. 

By means of the technic described in preceding communications, measurement of 
the time of arrival of the active deposit of radium in the right chambers of the 
heart has become possible. ° The time that elapses between the injection of the 
active deposit in the right chambers of the heart has been termed ‘‘the arm to 
heart time’’ for it is a measure of the velocity of the venous blood of the arm 
to the heart. The time that elapses between the arrival of the active deposit of 
radium in the right chambers of the heart and its arrival in the arteries about 
the elbow of the arm may be ealled ‘‘the crude pulmonary circulation time.’’ Al- 
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though the ‘‘crude pulmonary circulation time’’ includes the time of transit of 
the active deposit from the heart to the antecubital arteries; the velocity of arterial 
blood flow, particularly in vessels as large as the aorta, the subclavian, and brachial 
arteries, is conspicuously rapid and must be relatively short compared to the actual 
pulmonary circulation time. For practical purposes the crude pulmonary cireula- 
tion time provides an estimate of the velocity of blood flow through the lungs. 
Consequently, it seemed desirable to study the pulmonary and the arm blood flow 
in cardiovascular disease and their relation to the other aspects of the circulation 
above cited. As in a previous communication, the patients have been grouped 
according to the etiology of their cardiovascular disease in order to learn whether 
the sequence of events in the development of cardiac failure differs according to 
the etiology of their cardiovascular disease in order to learn whether the sequence 
of events in the development of cardiae failure differs according to the etiology 
and according to the corresponding types of lesions produced. 


I. Patients with Rheumatic Heart Disease 


A. Without Valvular Damage 


1. Measurements were made on two patients who showed the immediate and 
the very late effects of myocardial involvement subsequent to acute rheumatic fever. 

2. In one patient, a young adult, the symptoms and signs of severe rheumatic 
myocardial damage were associated with moderate slowing of the pulmonary blood 
flow while the peripheral blood flow from the arm to the heart was within normal 
limits. 

3. The other patient showed a slightly increased velocity of blood flow with 
clinical evidences of exaggerated cardiac activity following acute rheumatic fever. 


B. With Valvular Damage and Regular Rhythm 


1. Normal speed of blood flow through the lungs and from the arm to the heart 
demonstrates that in spite of valvular deformation, the myocardium may be capable 
of maintaining a normal velocity of blood flow. 

2. In one patient who was dyspneic at the time of test, but who showed no 
signs of congestive failure, the pulmonary blood flow was slightly slower than the 
normal. 

3. These observations indicate that the slowing of blood flow in rheumatic heart 
disease reflects the dysfunction due to myocardial damage. 

4. There is no close relationship between the degree of valvular involvement and 
the degree of circulatory competence as reflected by the velocity of blood flow. 


C. With Valvular Damage and Fibrillation of the Auricles 


1. The velocity of pulmonary blood flow was slowed and bore a definite relation- 
ship to the degree of circulatory insufficiency. The peripheral blood flow, as judged 
by the arm to heart time, while in general retarded, was not so closely related 


to the clinical findings. 
II. Patients With Syphilitic Heart Disease 


1. The decrease in the velocity of blood flow through the lungs paralleled the 
clinical evidences of circulatory failure except that paroxysmal dyspnea and pre- 
cordial pain did not seem to be associated with quite as much slowing of the blood 
stream as that observed in patients with rheumatic heart disease. This suggests 
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that paroxysmal breathlessness and pain in patients with syphilitic aortitis may be 
due in part to a reflex mechanism. 

2. Even with slowing of the blood flow through the lungs and with reduction in 
the vital capacity of the lungs, the peripheral blood flow was found within the 
limits of normal according to the measurement of the venous pressure and of the 
arm to heart time. This is in harmony with the late appearance of edema in aortic 
insufficiency. 

3. These findings suggest that the differences between so-called dry heart failure 
and congestive heart failure may well be due to differences in the velocity of the 
peripheral blood stream. 


III. Patients with Arteriosclerosis and with Evidences of Myocardial Degeneration 
A. With Regular Rhythm 


1, Of the patients in this group, in whom the arm to heart time was fifteen seconds 
or less, none showed evidence of peripheral edema, while all patients who showed 
arm to heart times above this showed signs of peripheral edema. 

2. The velocity of blood flow through the lungs paralleled in general the degree 
of circulatory incompetence and as such provided an objective and quantitative 
index of the circulation. 


B. With Fibrillation of the Auricles 


In two patients the velocity of blood flow through the lungs was within the upper 
limits of normal in spite of the abnormal mechanism of auricular fibrillation, whereas 
the velocity of pulmonary blood flow was moderately or greatly reduced in the 
two others according to the degree of circulatory failure. 


IV. Patients with Arterial Hypertension 


1. Patients with arterial hypertension who show no evidence of circulatory dis- 
ability may be divided into two groups: in one, the pulmonary velocity of blood 
flow is within the limits of normal, whereas in the other it is retarded. 

2. The arm to heart times in these subjects bore no constant relation to the 
pulmonary circulation time. 

3. In no patients with hypertension was an abnormally rapid velocity of blood 
flow observed. This suggests that the fundamental disturbance in arterial hyper- 
tension is increased peripheral resistance rather than cardiac hyperactivity. 

4. As in a previous study, an abnormally high venous pressure in the absence 
of congestive failure was observed in some patients. 

5. Patients with arterial hypertension and with congestive failure show a retarda- 
tion in the pulmonary and peripheral blood flow similar to that in patients with a 
corresponding degree of circulatory failure but with a normal rhythm. 


Blumgart, Herrmann L., and Weiss, Soma: Clinical Studies on the Velocity of 
Blood Flow. X. A Comparison of Changes in the Velocity of Blood Flow with 
Changes in the Venous Pressure and the Vital Capacity of the Lungs in Fifty 
Patients with Cardiovascular Disease and in Fifty Normal Persons. Jour. 
Clin. Invest., 1928, v, 379. 


The relation between the velocity of blood flow, the venous pressure and the vital 
capacity of the lungs in fifty patients with cardiovascular disease was compared 
with similar measurements in fifty normal persons, 
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1, All measurements were expressed in terms of the percentage deviation from 
the normal average. Of the fifty patients with cardiovascular disease, twenty 
showed more conspicuous slowing of the pulmonary blood flow than that observed 
in any of the fifty normal subjects, while only fifteen patients showed more marked 
diminution in the vital capacity of the lungs than that found in any normal subject. 

2. The arm to heart times of normal subjects and of patients with cardiovascular 
disease showed a greater percentage variation (from the normal average) than the 
vital capacity of the lungs and the pulmonary circulation time. The variations 
in normal subjects are over the same range as in disease but the incidence of the 
increased times (diminished velocity) is greater in cardiovascular disease. 

3. Of the four measurements, the venous pressure showed the greatest variability 
both in normal subjects and in patients with cardiovascular disease. The variation 
in normal subjects was over the same range as in patients with cardiovascular 
disease although, in general, the stage of congestive failure was attended by a 
significant rise above the level of normal. 

4. Unlike the vital capacity of the lungs, the pulmonary circulation time and the 
arm to heart times bear no relation to the weight, or to the surface area of the 
subjects. 

5. In normal subjects the variations in the vital capacity of the lungs are inde- 
pendent of variations in the pulmonary circulation time so that if the measurements 
are grouped according to their deviation from the average, the probability of a 
given normal subject being in any of the four groups is about equal. 

6. In cardiovascular disease, however, there is a striking tendency for a decrease 
in the vital capacity of the lungs to be associated with an increase of the pulmonary 
circulation time which denotes a slower speed of blood flow through the lungs. 

7. Statistical study of these measurements shows that, in a given person, if the 
capacity of the lungs is below the average normal the probability of his having 
cardiovascular disease is roughly two to one. 

8. Statistical study of these measurements shows similarly that in a given 
person, if the pulmonary circulation time is above the average of normal the 
probability of his having cardiovascular disease is roughly two to one. 

9. If a given individual has both a low vital capacity and an increased pulmonary 
circulation time, the probability of his having cardiovascular disease would be 
four to one. 

10. If, in addition to retardation in the pulmonary blood flow (increased pulmonary 
circulation time) and to diminution in the vital capacity of the lungs, the subjects 
show venous pressure increased above the normal average, the probability of his 
having cardiovascular disease is roughly eight to one. 

11. It should be noted, however, that whereas the probability that a person with 
cardiovascular disease is in the group with a decreased vital capacity and increased 
pulmonary circulation time is four to one, the probability when he shows also 
increased venous pressure, is but three to one. 

12. The value and limitations of the statistical analysis of the data are pointed 
out. 


Blackford, L. Minor: Coarctation of the Aorta. Arch. Int. Med., 1928, xli, 702. 


The author analyzes in detail twelve cases of coarctation of the aorta diagnosed 
clinically at the Mayo Clinic. There is also an extensive review of literature on 
the entire subject. 

The division into the infantile type, in which the constriction is proximal to 
the ductus, and the adult type, in which it is at or just distal to it, though not 
precise is convenient morphologically and clinically. 
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Coarctation has been found in 127 necropsies on infants and young children. The 
clinical diagnosis in such cases is of little or no actual importance because coarcta- 
tion of the infantile type is rapidly fatal, or if of the adult type hardly a factor 
in causing death. 

It has been found in at least 196 necropsies on older persons and more than 70 
per cent died from cardiovascular causes. More than 40 per cent of these were 
from sixteen to thirty years of age. 

The clinical diagnosis is often suggested by an unusually high pulse pressure 
or by a low systolic murmur in the left interseapular space and confirmed by the 
presence of pulsating superficial arteries over the thorax and the diminution or 
absence of pulsation in the abdominal aorta and femoral arteries, 

Coarctation onee diagnosed indicates the removal of possible foci of infection 
and especially if the patient is a robust, athletic young man, a regimen of limited 


physical activity. 


Book Reviews 


DIE UNREGELMASSIGE HERZTATIGKEIT. By K. F. Wenckebach and Heh. 
Winterberg. Pp. 635, with supplementary volume containing 447 illustrations. 
Leipzig, Wilhelm Engelmann, 1927. 


The appearance of a treatise on the cardiac arrhythmias by these two dis- 
tinguished investigators in that field cannot but be an event of great significance 
to everyone interested in the study of the heart and its disorders. As one learns 
from the authors’ preface, this truly monumental work was originally conceived as 
a second edition of the well-known little book of Professor Wenckebach, Ueber die 
unregelmissige Herztitigkeit und thre klinische Bedeutung, which appeared in 1914. 
But the intervening years have brought with them such an amazing growth in 
knowledge of the physiology and the pathology of disorders of the heartbeat, as 
well as in the clinical importance of the subject, that an entirely new and com- 
prehensive presentation was deemed necessary. The result is a large volume of 635 
pages of text and a supplementary volume of one-third of that size devoted en- 
tirely to illustrations—chiefly polygrams and electrocardiograms. 


This plan of assembling the illustrations in a separate volume will be novel to 
American readers and it may perhaps be questioned whether the declared purpose 
of the authors—that of facilitating the comparison of the individual tracings with 
the text—has been accomplished by it. 


In its arrangement the book follows conventional lines. The subject is intro- 
duced by a clear and concise discussion of the development of the heart, of the 
anatomy of its muscular and nervous systems, and of the fundamental properties 
of heart muscle. In the chapter devoted to methods of examination the subjects 
of polygraphy and electrocardiography are dealt with exhaustively—the latter topic 
alone occupying some 64 pages. Then follows in turn the consideration of the 
disturbances of the sinus rhythm, the extrasystoles, paroxysmal tachycardia,, the 
disturbances or conduction, fibrillation and flutter of the heart, pulsus alternans 
and pulsus paradoxus. 

While, as was to be expected, much attention has been given to the discussion 
of the abstruse physiological processes involved in the production of many of the 
disturbances of rhythm, and to a consideration of the technical features of the 
graphic representation of such disturbances, it is gratifying to find that the purely 
clinical aspects of the subject have been given full consideration and that those 
portions of the book dealing with etiology, symptomatology, clinical diagnosis, 
prognosis and treatment have received the same careful and thorough handling as 
have the more theoretical and technical portions. 

Emphasis has been laid upon the clinical signs by which many of the arrhythmias 
may be recognized without the aid of graphic methods, and throughout the work, 
indeed, there are evidences that the book is designed for the intelligent practitioner 
and not alone for the electrocardiographer. The subject of treatment has been 
dealt with fully and adequately and it is interesting to note that the therapeutic 
measures advocated parallel closely those of the best practice in this country. 

In the volume of illustrations the reproduction of the hundreds of polygrams and 
electrocardiograms is beautifully clear and distinct, and the tracings give abundant 
evidence of the meticulous care exercised in their selection and arrangement. 
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The bibliography includes nearly 1100 references and indicates both the astonish- 
ing growth of the literature of the subject and the thoroughness with which this 


has been reviewed. 

Altogether the book is worthy of its distinguished authors and may be expected 
to assume at once, and to maintain for a long time, a position as the standard 
treatise upon a subject of ever-growing interest and importance. 


WHAT YOU SHOULD KNOW ABOUT HEART DISEASE. By Harold E. B. 
Pardee, M.D., Pp. 120, Philadelphia, Lea and Febiger, 1928. 


One of the results of the present widespread popular interest in the subject 
of heart disease has been a demand from interested laymen for information upon 
that subject which they can understand and e¢an utilize. This little book is an 
attempt to supply that demand. To present so complex a subject as that of 
heart disease in a manner that can be understood by, and be helpful to, lay readers 
is far from an easy task, and one might well doubt the likelihood of such an 
attempt being successful. Nevertheless, the author has succeeded in presenting 
the essential facts about heart disease in simple and easily understood language 
and in a manner that is sane, hopeful and free from any taint of the sensational. 
The book contains much useful information and should be a real help to many 


who either have, or who have to do with eardiae disease. 


—L. A. C. 


Erratum 
In the article, Electrocardiographic Changes in a Case of Severe Carbon Mon- 
oxide Poisoning by L. T. Colvin, which appeared in the last (April) issue of this 
Journal, Fig. 3 on p. 486 has been inverted. 


‘ 


